US 20160363830A1

12) Patent Application Publication (o) Pub. No.: US 2016/0363830 A1

a9y United States

CHEN et al.

43) Pub. Date: Dec. 15, 2016

(54) LIQUID CRYSTAL DISPLAY PANEL

(71) Applicant: SHENZHEN CHINA STAR
OPTOELECTRONICS
TECHNOLOGY CO., LTD, Shenzhen,
Guangdong (CN)

(72) Inventors: Caiqin CHEN, Shenzhen (CN); Je Hao
HSU, Shenzhen (CN)

(73) Assignee: Shenzhen China Star Optoelectronics

Technology Co. , Ltd., Shenzhen (CN)
(21) Appl. No.: 14/416,643

(22) PCT Filed: Dec. 16, 2014

Publication Classification

(51) Int. CL
GO2F 1/1362 (2006.01)
G09G 3/36 (2006.01)
(52) US.CL

CPC ... GO2F 1/136286 (2013.01); GO2F 1/136213
(2013.01); GO9G 3/3614 (2013.01)

(57) ABSTRACT

A liquid crystal display panel is disclosed. Said liquid crystal
display panel comprises a plurality of sub pixels that are
configured in a pixel array, said pixel array being formed by
a plurality of data lines and a plurality of scanning lines that
are configured orthogonally to each other, and said plurality
of scanning lines comprising: a first scanning line, which is
turned on during a first time period after a polarity of a
voltage of a driving signal of a data line is reversed, wherein

(86) PCT No.: PCT/CN2014/093900 the first sub pixel is charged through said data line; and at
§ 371 (e)(D), least one second scanning line, which are turned on during
(2) Date: Apr. 20, 2016 a second time period, wherein the second sub pixel is
charged through said data line. A value of an equivalent
(30) Foreign Application Priority Data capacitor of the first sub pixel is larger than that of the
second sub pixel, so that the sustaining voltage of the first
Nov. 14, 2014 (CN) oo 201410650152.6 sub pixel is equal to that of the second sub pixel.
D1 D2 D3 D4
G1 ’ + .
1 L 1
-4 14
P11 P12 P13 P14 P15 P16
[ [ 2 [ W e
G2 I 1 1 1
G3 2 ¢ P
L 1 L
-y 2B ] b
P21 P22 P23 P24 P25 P26
) b b
o 1 I I I
G5 \ ' .
L L L
b Le SRS
P31 P32 P33 P34 P35 P36
L re ats ala
G6 \ 1 ] )




Patent Application Publication  Dec. 15,2016 Sheet 1 of 10 US 2016/0363830 A1

D1 D2 D3 D4
G1 + *
1 1 !
P11 P12 P13 P14 P15 P16
[ 1 [ 20y e a¥s
o — 1 I ] I
G3 * ¢ *
1 1 1
e p- e b
P21 P22 P23 P24 P25 P26
3 b ] 2%
G4 [ I I 1
G5 i t Il
L 1 1
b SRY 2
P31 P32 P33 P34 P35 P36
458 pre afa A5a
G6 I I I I

Fig. 1



US 2016/0363830 A1

Dec. 15,2016 Sheet 2 of 10

Patent Application Publication

T1 T2 T3 T4

!
1
|
|

|
!
1
[

D2
G1
G2
G3




Patent Application Publication  Dec. 15,2016 Sheet 3 of 10 US 2016/0363830 A1

D2

Gl P12 1

c1c121_ ICStlZ Cst13i ic|c13

- '[' P13
G3 P22 _T_
e = .
22 '_____J.L_i__‘g}i._,'czs
'l' P23
G4

Fig. 3



US 2016/0363830 A1

Dec. 15,2016 Sheet 4 of 10

Patent Application Publication

T3 T4

D2

AVp23

AVp22

I
I
I

Vgh

Vgl

G3

G4

Vp22




US 2016/0363830 A1

Dec. 15,2016 Sheet 5 of 10

Patent Application Publication

D2

G3

G4




Patent Application Publication Dec. 15,2016 Sheet 6 of 10 US 2016/0363830 A1

O PO P P ] P
o PO M P e P
o] ] P P P ]
gizulomnn | cninl cmn ] RS
65 1—= —= t—s e 1= I—=
SRR o MR i | o o .
Ge I B G T 8 I8 I B T s
] T PP ) e

Fig. 6



US 2016/0363830 A1

Dec. 15,2016 Sheet 7 of 10

T2 T3 T4 T5 T6

T1

Patent Application Publication
D1

G4

G5

Gb6

Fig. 7



Patent Application Publication  Dec. 15,2016 Sheet 8 of 10 US 2016/0363830 A1

G4

G5

G6

_.T_ P51

Fig. 8



US 2016/0363830 A1

Dec. 15,2016 Sheet 9 of 10

Patent Application Publication

T4 T5 T6

)
(=8
>
<
o
o
>
<l
e
[
e
“ 1
;o
.
I
B
i
lllllllllllllll \{Im \ll!\\\.\l.\‘“‘\o
[2Ye) [
> k3 L
= e — = e
ol
> o
R N Rl O

Vgl

D1
G4

Vgl

G5

AVpdl

Vpdl

/
—

Vp

Fig. 9



US 2016/0363830 A1

Dec. 15,2016 Sheet 10 of 10

Patent Application Publication

T4 T5 T6

D1

CAVpST AVp6l

G4

G5

G6
Vp

Fig. 10



US 2016/0363830 A1l

LIQUID CRYSTAL DISPLAY PANEL

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims benefit of Chinese
patent application CN 201410650152.6, entitled “Liquid
Crystal Display Panel” and filed on Nov. 14, 2014, which is
incorporated herein by reference.

FIELD OF THE INVENTION

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

BACKGROUND OF THE INVENTION

[0003] With the development of liquid crystal display
technology, most of the liquid crystal displays of various
kinds available nowadays have the advantages of low cost,
low power consumption, and high performance. The various
kinds of components of the liquid crystal display panel can
be integrated through precise design, so that a best display
effect can be ensured while the cost and power consumption
thereof can be reduced.

[0004] In the field of Thin Film Transistor Liquid Crystal
Display (TFT-LCD), the liquid crystal display panel needs to
be provided with a large amount of source driving circuits
and gate driving circuits to perform pixel driving in vertical
direction and horizontal direction respectively. Compared
with source driving chips, the cost and power consumption
of gate driving chips are relatively low. Therefore, the
number of data lines can be reduced through a reasonable
design of the structure of the pixel array, so that the number
of source driving chips used therein can be reduced, and the
manufacturing cost and power consumption of the liquid
crystal display can be both reduced accordingly.

[0005] For example, in the prior art, the sub pixels adja-
cent to each other along a horizontal direction of Half Source
Driving (HSD) pixel array share the same data line, so that
the number of data lines is half of the number of data lines
of traditional liquid crystal driving pixel array. The adjacent
sub pixels in the same row are connected with different
scanning lines, while sub pixels spaced from each other by
one sub pixel in the same row are connected with the same
scanning line. Therefore, the number of scanning lines is
twice as the number of scanning lines of traditional liquid
crystal driving pixel array.

[0006] In general, in a HSD pixel array, a two-horizontal
line reversion driving mode, i.e., a two-row reversion driv-
ing mode can be used. The polarity of the voltage of the data
driving signal is reversed once during two scanning cycles.
Since the number of scanning lines is doubled, the scanning
time allocated to each scanning line reduces, and thus the
charge time of the sub pixel reduces accordingly. In addition,
due to the impedance of data lines, a delay distortion of
waveform of the voltage signal would be generated during
the transmission of the voltage signal. Such distortion would
become more serious near the ends of data lines. Conse-
quently, a difference between a charge rate of sub pixels in
odd-numbered columns and that of sub pixels in even-
numbered columns at the ends of data lines would be
generated. For example, sub pixels in odd-numbered col-
umns driven at first are undercharged, and their brightness is
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relatively low. In contrast, sub pixels in even-numbered
columns driven later are charged better, and their brightness
is relatively high.

[0007] In this case, the sub pixels of the liquid crystal
display panel would present different degrees of brightness
in space during the same frame cycle, and bright-dark lines
would occur in the LCD with a HSD pixel array.

SUMMARY OF THE INVENTION

[0008] The technical problem to be solved by the present
disclosure is to eliminate the defects of uneven brightness in
space presented by a liquid crystal display panel.

[0009] In order to solve the aforesaid technical problem,
an embodiment of the present disclosure provides a liquid
crystal display panel, comprising:

[0010] a plurality of sub pixels that are configured in a
pixel array, said pixel array being formed by a plurality of
data lines and a plurality of scanning lines that are config-
ured orthogonally to each other, and said plurality of scan-
ning lines comprising:

[0011] a first scanning line, which is connected with a
first sub pixel, and turned on during a first time period
after a polarity of a voltage of a driving signal of a data
line is reversed, the first sub pixel being charged
through said data line; and

[0012] at least one second scanning line, which are
connected with at least one second sub pixel respec-
tively, and turned on during a second time period after
said first time period, the second sub pixel being
charged through said data line,

[0013] wherein a value of an equivalent capacitor of the
first sub pixel is larger than that of the second sub pixel, so
that a sustaining voltage of the first sub pixel is equal to that
of the second sub pixel.

[0014] Preferably, a value of a storage capacitor of said
first sub pixel is larger than that of said second sub pixel,
and/or a value of a liquid crystal capacitor of said first sub
pixel is larger than that of said second sub pixel.

[0015] Preferably, a voltage of a driving signal of said
second scanning line is equal to that of said first scanning
line, so that a feedthrough voltage of said first sub pixel is
less than that of the second sub pixel.

[0016] Preferably, said data line is used for driving said
first sub pixel and said at least one second sub pixel, and the
polarity of the voltage of the driving signal of said data line
is reversed periodically.

[0017] Preferably, one single second scanning line is pro-
vided, and a reversing cycle of the polarity of the voltage of
the driving signal of said data line is equal to two scanning
cycles.

[0018] Preferably, two second scanning lines are provided,
and a reversing cycle of the polarity of the voltage of the
driving signal of said data line is equal to three scanning
cycles.

[0019] Preferably, the first time period after the polarity of
the voltage of the driving signal of said data line is reversed
is equal to the second time period in duration, and a turn-on
time of said first scanning line is equal to a turn-on time of
said at least one second scanning line in duration.

[0020] Preferably, the polarity of the voltage of the driving
signal of said data line in the first time period is the same as
that in the second time period.
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[0021] Preferably, the polarity of the voltage of the driving
signal of said data line is reversed through row reversion
mode.

[0022] Preferably, said pixel array is a half source driving
pixel array or a tri-gate pixel array.

[0023] According to the embodiments of the present dis-
closure, the sub pixels are configured with different equiva-
lent capacitances, so that the difference among charge rates
of sub pixels charged by the data lines can be compensated.
In this case, the sub pixels, after being charged by the data
lines, can obtain a stable pixel voltage with a same value
through the effect of the feedthrough voltage. The sub pixels
can present a uniform degree of brightness in space, and thus
the bright-dark lines in the liquid crystal display panel can
be eliminated.

[0024] Other features and advantages of the present dis-
closure will be further explained in the following descrip-
tion, and partially become self-evident therefrom, or be
understood through the embodiments of the present disclo-
sure. The objectives and advantages of the present disclosure
will be achieved through the structure specifically pointed
out in the description, claims, and the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings provide further
understandings of the technical solution of the present
disclosure or the prior art, and constitute one part of the
description, but not limit the technical solution of the present
disclosure.

[0026] FIG. 1 is a structural diagram of a HSD liquid
crystal display panel according to Embodiment 1 of the
present disclosure;

[0027] FIG. 2 schematically shows waveforms of voltages
of driving signals of a data line and several scanning lines of
a HSD panel in the prior art;

[0028] FIG. 3 schematically shows an equivalent circuit
diagram of a sub pixel according to Embodiment 1;
[0029] FIG. 4 schematically shows waveforms of voltages
of pixel electrodes of sub pixels of a HSD panel in the prior
art;

[0030] 20

[0031] FIG. 5 schematically shows waveforms of voltages
of pixel electrodes of sub pixels of a HSD panel after being
compensated by equivalent capacitances according to
Embodiment 1;

[0032] FIG. 6 is a structural diagram of a tri-gate liquid
crystal display panel according to Embodiment 2 of the
present disclosure;

[0033] FIG. 7 schematically shows waveforms of voltages
of driving signals of a data line and several scanning lines of
a tri-gate display panel in the prior art;

[0034] 30

[0035] FIG. 8 schematically shows an equivalent circuit
diagram of a sub pixel according to Embodiment 2;
[0036] FIG.9 schematically shows waveforms of voltages
of pixel electrodes of sub pixels of a tri-gate display panel
in the prior art; and

[0037] FIG. 10 schematically shows waveforms of volt-
ages of pixel electrodes of sub pixels of a tri-gate display
panel after being compensated by equivalent capacitances
according to Embodiment 2.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0038] The present disclosure will be illustrated in more
detail hereinafter with reference to the drawings to further
clarify the objectives, technical solutions and advantages of
the present disclosure. As long as there is no structural
conflict, all the technical features mentioned in all the
embodiments may be combined together in any manner, and
the technical solutions obtained in this manner all fall within
the scope of the present disclosure.

Embodiment 1

[0039] FIG. 1 is a structural diagram of a HSD liquid
crystal display panel according to the present embodiment.
As shown in FIG. 1, the display panel comprises a pixel
array formed by a plurality of data lines (such as data lines
D1, D2, D3, and D4 as shown in FIG. 1) and a plurality of
scanning lines (such as scanning lines G1, G2, G3, and G4
as shown in FIG. 1) that are configured orthogonally to each
other, and a plurality of sub pixels P11 to P36 that are
configured in the array. For the sake of conciseness, it is
defined here that a sub pixel Pxy is arranged in row x, and
column y. For example, the sub pixel P12 is arranged in row
1, and column 2, and other sub pixels are arranged in the
same manner.

[0040] The sub pixel P12 is connected with the scanning
line G1 and the data line D2, and a sub pixel P13 is
connected with the scanning line G2 and the data line D2.
P12 and P13 are arranged at the two sides of the data line D2
respectively. Similarly, a sub pixel P22 is connected with the
scanning line G3 and the data line D2, and a sub pixel P23
1s connected with the scanning line G4 and the data line D2.
Sub pixels P22 and P23 are arranged at the two sides of the
data line D2 respectively. Other sub pixels are arranged in a
similar manner.

[0041] In the prior art, the sub pixels of a HSD liquid
crystal display panel would present different degrees of
brightness in space during the same frame cycle, and thus
bright-dark lines along the vertical direction would occur in
the LCD with a HSD pixel array. There are mainly two
reasons for this phenomenon.

[0042] First, the RC delay of the data line would lead to
differences among charge rates of the sub pixels. The
waveforms of voltages of driving signals of a data line and
several scanning lines during one frame cycle are shown in
FIG. 2. According to the present embodiment, the polarity of
the voltage of the driving signal provided by the data line D2
is reversed periodically. A first time period after polarity
reversion is a scanning cycle T3, and a second time period
is a scanning cycle T4. The data line D2 is used for driving
the first sub pixel P22 and the second sub pixel P23. During
the scanning cycle T3, the first scanning line G3 is turned on,
and the data line D2 charges the first sub pixel P22 with a
data signal voltage of a positive polarity. Similarly, during
the scanning cycle T4, the second scanning line G4 1s turned
on, and the data line D2 charges the second sub pixel P23
with a data signal voltage of a positive polarity. As shown by
the dotted line in FIG. 2, due to the RC delay of the data line
D2, during a certain time period from the beginning of the
scanning cycle T3, the driving signal of the data line D2
cannot reach a preset charge level, which renders that the
first sub pixel P22 is undercharged, and the brightness
thereof is relatively low. By contrast, during the scanning
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cycle T4, the driving signal of the data line D2 has stably
reached the preset charge level, so that the second sub pixel
P23 can be charged completely, and the brightness thereof is
relatively high.

[0043] Second, the reversion driving mode would lead to
differences among charge rates of the sub pixels. In general,
in a HSD pixel array, a two-horizontal line reversion driving
mode, i.e., a two-row reversion driving mode can be used.
During two scanning cycles, the polarity of the voltage of
the data driving signal is reversed once. That is to say, a
reversing cycle of the polarity of the voltage of the driving
signal of the data line is equal to two scanning cycles. As
shown in FIG. 2, at an initial moment of the scanning cycle
T3, the polarity of the voltage of the driving signal of the
data line D2 is reversed, i.e., the driving signal jumps from
a low-level signal in the scanning cycle T2 to a high-level
signal in the scanning cycle T3. At this time, since the
voltage of the driving signal of the data line D2 should be
changed to a rather large extent, the driving signal of the data
line D2 cannot reach the preset charge level during a certain
time period from the beginning of the scanning cycle T3,
which renders that the sub pixel P22 is undercharged. By
contrast, at an initial moment of the scanning cycle T4, the
polarity of the voltage of the driving signal of the data line
D2 is not reversed. During the scanning cycle T4, the driving
signal of the data line D2 can be maintained at the stable
preset charge level, and thus the sub pixel P23 can be
charged completely.

[0044] On the other hand, since there are parasite capaci-
tors among the sub pixels, a feedthrough voltage would be
generated in a pixel electrode of a sub pixel at the moment
when the scanning line is turned off, and thus the voltage of
the pixel electrode would be reduced. The feedthrough
voltage AVp can be expressed as:

AVp=(Vgh-VghxCgs/(Cst+Cle+Cgs),

wherein Vgh is a high-level signal of a driving voltage of the
scanning line, i.e., a turn-on voltage; Vgl is a low-level
signal of the driving voltage of the scanning line, ie., a
turn-off voltage; Cgs is the parasite capacitor; Cst is a
storage capacitor; and Clc is a liquid crystal capacitor.
[0045] As shown in the equivalent circuit diagram shown
of FIG. 3, an equivalent capacitor is formed by the storage
capacitor Cst and the liquid crystal capacitor Clc in parallel
connection with each other. In the prior art, an equivalent
capacitor C22 of the sub pixel P22 is equal to an equivalent
capacitor C23 of the sub pixel P23, so that a feedthrough
voltage AVp22 of the sub pixel P22 is equal to a feedthrough
voltage AVp23 of the sub pixel P23.

[0046] Specifically, the waveforms of voltages of pixel
electrodes of sub pixels P22 and P23 vary as shown in FIG.
4.

[0047] At the initial moment of the scanning cycle T3, the
scanning line G3 is turned on, and the driving signal of the
data line D2 cannot reach the preset charge level, which
would render that the charge rate of the sub pixel P22
charged by the data line D2 is relatively low. At a moment
when the scanning cycle T3 comes to an end, a pixel voltage
Vp22 of'the sub pixel P22 reaches its highest value. After the
scanning line G3 is turned off, a feedthrough voltage AVp22
gradually reduces the pixel voltage Vp22 to a stable sus-
taining voltage.

[0048] At the initial moment of the scanning cycle T4, the
scanning line G4 is turned on, and the driving signal of the
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data line D2 can be maintained at the stable preset charge
level, so that the charge rate of the sub pixel P23 charged by
the data line D2 is relatively high. At a moment when the
scanning cycle T4 comes to an end, a pixel voltage Vp23 of
the sub pixel P23 reaches its highest value, which is higher
than the highest value of the pixel voltage Vp22 of the sub
pixel P22. After the scanning line G4 is turned off, a
feedthrough voltage AVp23 gradually reduces the pixel
voltage Vp23 to a stable sustaining voltage. Since the
voltage of the driving signal of the scanning line G3 is
completely the same as that of the scanning line G4, and the
equivalent capacitor C22 of the sub pixel P22 is equal to the
equivalent capacitor C23 of the sub pixel P23, i.e., the
feedthrough voltage AVp23 is equal to the feedthrough
voltage AVp22, the stable sustaining voltage Vp22 of the
sub pixel P22 obtained in the same frame period is lower
than the stable sustaining voltage Vp23 ofthe sub pixel P23,
which would result in the brightness presented by the sub
pixel P22 being lower than that of the sub pixel P23.
[0049] Based on the above analysis, in the present
embodiment, the sub pixels are configured with different
values of equivalent capacitor, so that different feedthrough
voltages can be generated. In this case, the sub pixels, after
being charged by the data lines, can obtain the sustaining
voltage with the same value. The sub pixels can present a
uniform degree of brightness in space, and thus the bright-
dark lines along the vertical direction of the HSD liquid
crystal display panel can be eliminated.

[0050] As shown in FIG. 3 again, the equivalent capacitor
(22 of the sub pixel P22 can be configured to be larger than
the equivalent capacitor C23 of the sub pixel P23, so that the
feedthrough voltage AVp22 of the sub pixel P22 can be less
than the feedthrough voltage AVp23 of the sub pixel P23.
Specifically, it is possible to configure a storage capacitor
Cst22 larger than a storage capacitor Cst23, or a liquid
crystal capacitor Clc22 larger than a liquid crystal capacitor
Cle23. Since the equivalent capacitor is formed by the
storage capacitor Cst and the liquid crystal capacitor Clc in
parallel connection with each other, it can be readily under-
stood that, it is possible to configure the storage capacitor
Cst22 larger than the storage capacitor Cst23, and the liquid
crystal capacitor Clc22 larger than the liquid crystal capaci-
tor Clc23 at the same time.

[0051] In this case, the waveforms of voltages of pixel
electrodes of sub pixels P22 and P23 vary as shown in FIG.
5

[0052] At an initial moment of a scanning cycle T3, the
first scanning line G3 is turned on, and a driving signal of the
data line D2 cannot reach a preset charge level. In this case,
the charge rate of the sub pixel P22 charged by the data line
D2 is relatively low. At an end of the scanning cycle T3, a
pixel voltage Vp22 of the sub pixel P22 reaches its highest
value. After the scanning line G3 is turned off, a feedthrough
voltage AVp22 gradually reduces the pixel voltage Vp22 to
a stable sustaining voltage.

[0053] As shown in FIG. 5, a polarity of the driving signal
of the data line D2 in the scanning cycle T3 is the same as
that in a scanning cycle T4. At an initial moment of the
scanning cycle T4, the second scanning line G4 is turned on,
and the driving signal of the data line D2 can be maintained
at the stable preset charge level. At an end of the scanning
cycle T4, a pixel voltage Vp23 of the sub pixel P23 reaches
its highest value, which is higher than the highest value of
Vp22 of the sub pixel P22. After the scanning line G4 is
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turned off, a feedthrough voltage AVp23 gradually reduces
the pixel voltage Vp23 to a stable sustaining voltage.
[0054] Since the voltage of the driving signal provided by
the scanning line G3 is the same as that provided by the
scanning line G4, and at the moment when the scanning line
G4 is turned off, the voltage of the driving signal thereof can
reach the preset level, which is completely the same as that
when the scanning line G3 is turned off, a difference between
a turn-on voltage and a turn-off voltage, i.e., (Vgh-Vgl) of
the sub pixel P22 is the same as that of the sub pixel P23.
As shown in FIG. 5, according to the present embodiment,
the equivalent capacitor C22 can be configured to be larger
than the equivalent capacitor C23, so that the feedthrough
voltage AVp22 can be less than the feedthrough voltage
AVp23. In this case, the sustaining voltage of the sub pixel
P22 is the same as that of the sub pixel P23, and thus the
brightness presented by the sub pixel P22 is the same as that
of the sub pixel P23.

[0055] It should be noted that, the first time period T3 is
equal to the second time period T4 in duration. That is, the
time period during which the scanning line G3 is turned on
is equal to the time period during which the scanning line G4
is turned on. Moreover, the voltage of the driving signal
provided by the scanning line G3 is the same as that
provided by the scanning line G4. Therefore, according to
the present embodiment, the driving modes of the gate
driving chip and the source driving chip as used in the prior
art need not to be changed. Hence, the liquid crystal display
panel of the present embodiment is compatible with the
driving chips in the prior art.

[0056] In addition, as mentioned in the above context, at
the initial moment of the scanning cycle T3, the driving
signal of the data line D2 cannot reach the preset charge
level. In this case, the charge rate of the sub pixel P22
charged by the data line D2 is relatively low. In fact,
compared with the sub pixel P23, the equivalent capacitor of
the sub pixel P22 is relatively larger. That is, during the
scanning cycle T3, the charge load of the sub pixel P22
charged by the data line D2 is relatively high, and thus the
charge rate thereof is further reduced. For the aforesaid two
reasons, the difference between the peak value of the pixel
voltage Vp22 reached therein when the scanning line G3 is
turned off and the peak value of the pixel voltage Vp23 when
the scanning line G4 is turned off would become larger.
[0057] According to the present embodiment, the equiva-
lent capacitor C22 can be configured to be larger than the
equivalent capacitor C23, and the difference between the
equivalent capacitors C22 and C23 can be set to a reasonable
value, so that the difference between the peak value of Vp22
and the peak value of Vp23 can be compensated. In this
manner, the sustaining voltage of the sub pixel P22 obtained
in the same frame period is the same as that of the sub pixel
P23 through the effects of the feedthrough voltages thereof.
[0058] It can be readily understood by a person skilled in
the art that, the two-row reversion driving mode is appli-
cable for the HSD liquid crystal display panels and tradi-
tional liquid crystal display panels. The sub pixels in odd-
numbered columns and the sub pixels in even-numbered
columns can be configured with different equivalent capaci-
tors, so that different feedthrough voltages can be generated,
and thus the different degrees of brightness resulted from the
differences among charge rates of sub pixels charged by the
data lines can be compensated. In this case, the final charge
voltage of the sub pixels in odd-numbered columns is
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consistent with that of the sub pixels in even-numbered
columns, and thus the bright-dark lines along vertical direc-
tion can be eliminated.

Embodiment 2

[0059] FIG. 6 is a structural diagram of a tri-gate liquid
crystal display panel according to the present embodiment.
As shown in FIG. 6, the display panel comprises a pixel
array formed by a plurality of data lines (such as data lines
D1 to D6 as shown in FIG. 6) and a plurality of scanning
lines (such as scanning lines G1 to G6 as shown in FIG. 6)
that are configured orthogonally to each other, and a plu-
rality of sub pixels P11 to P66 that are configured in the
array, wherein a red sub pixel (R) P11, a green sub pixel (G)
P21, and a blue sub pixel (B) P31 form a pixel unit.
[0060] In the case that a resolution of the display panel is
nxm, a number of scanning lines of the tri-gate liquid crystal
display panel is 3m, and a number of data lines thereof is n.
By contrast, the number of scanning lines of a traditional
display panel is m, and the number of data lines thereof is
3n. In other words, under the same resolution, the number of
scanning lines of the tri-gate liquid crystal display panel is
increased to three times as that of the traditional display
panel, and the number of data lines thereof is reduced to one
third of that of the traditional display panel. That is to say,
in the tri-gate liquid crystal display panel, relatively more
gate driving chips and relatively less source driving chips
are used, and thus the manufacturing cost and power con-
sumption thereof can be reduced.

[0061] In the prior art, the sub pixels of the tri-gate liquid
crystal display panel would present different degrees of
brightness in space during the same frame cycle, and thus
bright-dark lines along the horizontal direction would occur
in the tri-gate pixel array. The reasons for this display defect
are stated below.

[0062] The waveforms of voltages of driving signals of a
data line and several scanning lines in one frame cycle are
shown in FIG. 7. A polarity of a driving signal provided by
a data line D1 is reversed periodically. According to the
present embodiment, a first time period after polarity rever-
sion is a scanning cycle T4, a second time period is a
scanning cycle T5, and another second time period is a
scanning cycle T6. In the present embodiment, the data line
D1 is used for driving a first sub pixel P41, a second sub
pixel P51, and another second sub pixel P61. During the
scanning cycle T4, a first scanning line G4 is turned on, and
the data line D1 charges the sub pixel P41 with a data signal
voltage of a positive polarity. During the scanning cycle T5,
a second scanning line G5 is turned on, and the data line D1
charges the sub pixel P51 with a data signal voltage of a
positive polarity. Similarly, during the scanning cycle T6,
another second scanning line G#6 is turned on, and the data
line D1 charges the sub pixel P61. The charge time of the sub
pixels of the tri-gate display panel reduces two thirds
compared with that of the traditional display panel, which
would result in the problem of insufficient charge of the sub
pixels.

[0063] As shown by the dotted line in FIG. 7, due to the
RC delay of the data line D1, during a certain time period
from the beginning of the scanning cycle T4, the driving
signal of the data line D1 cannot reach a preset charge level,
which renders that the sub pixel P41 is undercharged, and
the brightness thereof is relatively low. By contrast, during
the scanning cycles T5 and T6, the driving signal of the data
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line D1 has stably reached the preset charge level, so that the
sub pixels P51 and P61 can be charged completely, and the
brightness thereof is relatively high.

[0064] In addition, in the tri-gate pixel array, a three-
horizontal line reversion driving mode, i.e., a three-row
reversion driving mode can be used. During three scanning
cycles, the polarity of the voltage of the data driving signal
is reversed once. That is to say, a reversing cycle of the
polarity of the voltage of the driving signal of the data line
is equal to three scanning cycles. As shown in FIG. 7, at an
initial moment of the scanning cycle T4, the polarity of the
voltage of the driving signal of the data line D1 is reversed,
i.e., the driving signal jumps from a low-level signal in the
scanning cycle T3 to a high-level signal in the scanning
cycle T4. At this time, since the voltage of the driving signal
of the data line D1 should be changed to a rather large
extent, the driving signal of the data line D1 cannot reach the
preset charge level during a certain time period from the
beginning of the scanning cycle T4, which renders that the
sub pixel P41 is undercharged. By contrast, at an initial
moment of each of the scanning cycles T5 and T6, the
polarity of the voltage of the driving signal of the data line
D1 is not reversed. During the scanning cycles T5 and T6,
the driving signal of the data line D1 can be maintained at
the stable preset charge level, and thus the sub pixels P51
and P61 can be charged completely.

[0065] As shown in the equivalent circuit diagram of FIG.
8, an equivalent capacitor is formed by the storage capacitor
Cst and the liquid crystal capacitor Clc in parallel connec-
tion with each other. In the prior art, an equivalent capacitor
of the sub pixel P41 is equal to that of the sub pixel P51 and
that of the sub pixel P61, so that the feedthrough voltage
AVpdl of the sub pixel P41 is equal to the feedthrough
voltage AVp51 of the sub pixel P51, and also equal to the
feedthrough voltage AVp61 of the sub pixel P61.

[0066] Similar to embodiment 1, affected by the
feedthrough voltages caused by the parasite capacitors
thereof, the waveforms of voltages of pixel electrodes of the
sub pixels P41, P51 and P61 vary as shown in FIG. 9.
[0067] At the initial moment of the scanning cycle T4, the
scanning line G4 is turned on, and the driving signal of the
data line D1 cannot reach the preset charge level, which
would render that the charge rate of the sub pixel P41
charged by the data line D1 is relatively low. At a moment
when the scanning cycle T4 comes to an end, a pixel voltage
Vp41 of the sub pixel P41 reaches its highest value. After the
scanning line G4 is turned off, a feedthrough voltage AVp41
gradually reduces the pixel voltage Vp4l to a stable sus-
taining voltage.

[0068] At the initial moment of the scanning cycle T5, the
scanning line G5 is turned on, and the driving signal of the
data line D1 can be maintained at the stable preset charge
level, so that the charge rate of the sub pixel P51 charged by
the data line D1 is relatively high. At a moment when the
scanning cycle T5 comes to an end, a pixel voltage Vp51 of
the sub pixel P51 reaches its highest value, which is higher
than the highest value of the pixel voltage Vp41 of the sub
pixel P41. After the scanning line G5 is turned off, a
feedthrough voltage AVp51 gradually reduces the pixel
voltage Vp51 to a stable sustaining voltage.

[0069] Similarly, at the initial moment of the scanning
cycle T6, the scanning line G6 is turned on, and the charge
rate of the sub pixel P61 charged by the data line D1 is
relatively high. After the scanning line G6 is turned off, a
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feedthrough voltage AVp61 gradually reduces the pixel
voltage Vp61 to a stable sustaining voltage.

[0070] Since the voltage of the driving signal of the
scanning line G4 is completely the same as those of the
scanning lines G5 and G6, and the equivalent capacitor C41
is equal to the equivalent capacitor C51 and the equivalent
capacitor C61, i.e., the feedthrough voltages AVp41, AVp51
and AVp61 are equal to one another, the stable pixel voltage
Vpd1 of the sub pixel P41 obtained in the same frame period
is lower than those of the sub pixels P51 and P61, which
would result in that the brightness presented by the sub pixel
P41 is relatively low while the brightness presented by the
sub pixels P51 and P61 is relatively high.

[0071] Based on the above analysis, in the present
embodiment, the sub pixels are configured with different
values of equivalent capacitor, so that different feedthrough
voltages can be generated. In this case, the sub pixels, after
being charged by the data line, can obtain the sustaining
voltage with the same value.

[0072] As shown in FIG. 8 again, the equivalent capacitor
C41 of the sub pixel P41 can be configured to be larger than
that of the second sub pixel P51 and another second sub
pixel P61, ie., C41>C51=C61, so that the feedthrough
voltages AVpd1<AVp51=A Vp61 can be generated. Specifi-
cally, it is possible to configure the storage capacitors thereof
Cstd1>Cst51=Cst61, or the liquid crystal capacitors thereof
Cle41>Clc51=Clc61. Since the equivalent capacitor is
formed by the storage capacitor Cst and the liquid crystal
capacitor Clc in parallel connection with each other, it can
be readily understood that, it is possible to configure the
storage capacitors thereof Cst41>Cst51=Cst61, and the lig-
uid crystal capacitors thereof Clcd1>Clc51=Clc61 at the
same time.

[0073] In this case, the waveforms of voltages of pixel
electrodes of the sub pixels P41, P51, and P61 vary as shown
in FIG. 10.

[0074] At an initial moment of a scanning cycle T4, a
driving signal of the data line D1 cannot reach a preset
charge level. In this case, the charge rate of the sub pixel P41
charged by the data line D1 is relatively low. At an end of
the scanning cycle T4, a pixel voltage Vp41 of the sub pixel
P41 reaches its highest value. After the scanning line G4 is
turned off, a feedthrough voltage AVp41 gradually reduces
the pixel voltage Vp41 to a stable sustaining voltage.
[0075] As shown in FIG. 10, a polarity of the driving
signal of the data line D1 in the scanning cycle T4 is the
same as that in a scanning cycle T5. At an initial moment of
the scanning cycle T5, the driving signal of the data line D1
can be maintained at the stable preset charge level. At an end
of the scanning cycle T5, a pixel voltage Vp51 of the sub
pixel P51 reaches its highest value, which is higher than the
highest value of Vpdl of the sub pixel P41. After the
scanning line G5 is turned off, a feedthrough voltage AVp51
gradually reduces the pixel voltage Vp51 to a stable sus-
taining voltage.

[0076] Since the voltage of the driving signal provided by
the scanning line G4 is the same as those provided by the
scanning lines G5 and G6, and at the moment when the
scanning lines G5 and G6 are turned off, the voltage of the
driving signal thereof can reach the preset level, which is
completely the same as that when the scanning line G4 is
turned off, a difference between a turn-on voltage and a
turn-off voltage, i.e., (Vgh-Vgl) of the sub pixel P41 is the
same as those of the sub pixels P51 and P61. As shown in
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FIG. 8, according to the present embodiment, the equivalent
capacitors thereof C41>C51=C61 can be configured, so that
the feedthrough voltages thereof AVpd4l1<AVp51=AVp6l
can be generated. In this case, the sustaining voltage of the
sub pixel P41 is the same as those of the sub pixels P51 and
P61, and thus the brightness presented by the sub pixel P41
is the same as those of the sub pixels P51 and P61.

[0077] It should be noted that, the scanning cycles T4, T5,
and T6 are equal to one another in duration. That is, the time
period during which the scanning line G4 is turned on is
equal to the time period during which the scanning line G5
is turned on, and also equal to the time period during which
the scanning line G6 is turned on. Moreover, the voltage of
the driving signal provided by the scanning line G4 is the
same as those provided by the scanning lines G5 and G6.
Therefore, according to the present embodiment, the driving
modes of the gate driving chip and the source driving chip
of a tri-gate liquid crystal display panel as used in the prior
art need not to be changed. Hence, the liquid crystal display
panel of the present embodiment is compatible with the
driving chips in the prior art.

[0078] Similar to embodiment 1, since the value of the
equivalent capacitor C41 is increased, the charge load of the
sub pixel P41 charged by the data line D1 is relatively high,
and thus the charge rate thereof is further reduced. Conse-
quently, the differences among the peak values of the pixel
voltages Vpdl, Vp51, and Vp61 reached therein when the
corresponding scanning line is turned off would become
larger. The equivalent capacitors C41, C51, and C61 can be
configured with different values, so that the sustaining
voltage of the sub pixel P41 is equal to those of the sub
pixels P51 and P61 through the effects of the feedthrough
voltages.

[0079] In addition, during the driving procedure of the
tri-gate liquid crystal display panel, the RC delay effect of
the data line would become more serious. Different from the
driving signal of the data line D1 as shown in FIG. 9, the
voltage of the driving signal of the data line D1 cannot reach
the preset charge level during both the scanning cycles T4
and T5. In this case, the sub pixels P41 and P51 are both
undercharged, which would result in the peak values of the
pixel voltages Vpd1 and Vp51 being lower than that of the
pixel voltage Vp61. Consequently, the brightness presented
by the sub pixels P41 and P51 is relatively low, while the
brightness presented by the sub pixel P61 is relatively high.
Similarly, the equivalent capacitors C41, C51, and C61 can
be configured with different values, so that the sustaining
voltage of the sub pixels P41 and P51 can be equal to that
of the sub pixel P61 through the effects of the feedthrough
voltages.

[0080] It can be readily understood by a person skilled in
the art that, as to the tri-gate liquid crystal display panel, the
equivalent capacitor of the sub pixels in the 3k+1 and 3k+2
rows can be configured to be different from that of the sub
pixels in the 3k rows (k is an integer and equal to or larger
than 0), so that different feedthrough voltages can be gen-
erated. In this case, the sub pixels in different rows can
obtain the same sustaining voltage after being charged by
respective data lines, and the bright-dark lines along the
horizontal direction can be eliminated.

[0081] In addition, the three-row reversion driving mode
is applicable for the HSD liquid crystal display panels of
embodiment 1 and traditional liquid crystal display panels.
Under the reversion driving mode, the equivalent capacitor
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of the sub pixels in the 3k+1 and 3k+2 rows can be
configured to be different from that of the sub pixels in the
3k rows, so that the difference among charge rates of the sub
pixels charged by the data line can be compensated, and the
display defect of uneven brightness can be eliminated.

[0082] The above embodiments are described only for
better understanding, rather than restricting, the present
disclosure. Any person skilled in the art can make amend-
ments to the implementing forms or details without depart-
ing from the spirit and scope of the present disclosure. The
protection scope of the present disclosure shall be deter-
mined by the scope as defined in the claims.

1. A liquid crystal display panel, comprising:

a plurality of sub pixels that are configured in a pixel
array, said pixel array being formed by a plurality of
data lines and a plurality of scanning lines that are
configured orthogonally to each other, and said plural-
ity of scanning lines comprising:

a first scanning line, which is connected with a first sub
pixel, and turned on during a first time period after
a polarity of a voltage of a driving signal of a data
line is reversed, the first sub pixel being charged
through said data line; and

at least one second scanning line, which are connected
with at least one second sub pixel respectively, and
turned on during a second time period after said first
time period, the second sub pixel being charged
through said data line,

wherein a value of an equivalent capacitor of the first sub
pixel is larger than that of the second sub pixel, so that
a sustaining voltage of the first sub pixel is equal to that
of the second sub pixel.

2. The liquid crystal display panel according to claim 1,
wherein a value of a storage capacitor of said first sub pixel
is larger than that of said second sub pixel, and/or a value of
a liquid crystal capacitor of said first sub pixel is larger than
that of said second sub pixel.

3. The liquid crystal display panel according to claim 2,
wherein a voltage of a driving signal of said second scanning
line is equal to that of said first scanning line, so that a
feedthrough voltage of said first sub pixel is less than that of
the second sub pixel.

4. The liquid crystal display panel according to claim 3,
wherein said data line is used for driving said first sub pixel
and said at least one second sub pixel, and the polarity of the
voltage of the driving signal of said data line is reversed
periodically.

5. The liquid crystal display panel according to claim 4,
wherein one single second scanning line is provided, and a
reversing cycle of the polarity of the voltage of the driving
signal of said data line is equal to two scanning cycles.

6. The liquid crystal display panel according to claim 4,
wherein two second scanning lines are provided, and a
reversing cycle of the polarity of the voltage of the driving
signal of said data line is equal to three scanning cycles.

7. The liquid crystal display panel according to claim 4,
wherein the first time period after the polarity of the voltage
of the driving signal of said data line is reversed is equal to
the second time period in duration, and a turn-on time of said
first scanning line is equal to a turn-on time of said at least
one second scanning line in duration.
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8. The liquid crystal display panel according to claim 7,
wherein the polarity of the voltage of the driving signal of
said data line in the first time period is the same as that in
the second time period.

9. The liquid crystal display panel according to claim 7,
wherein the polarity of the voltage of the driving signal of
said data line is reversed through row reversion mode.

10. The liquid crystal display panel according to claim 7,
wherein said pixel array is a half source driving pixel array
or a tri-gate pixel array.
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