US 20180373105A1
ao) United States

12y Patent Application Publication (o) Pub. No.: US 2018/0373105 A1l

Zhang 43) Pub. Date: Dec. 27, 2018
(54) PIXEL UNIT AND DRIVING METHOD (52) US.CL
THEREOF CPC ... GO2F 1/136286 (2013.01); GO2F 1/1368
. _ _ (2013.01); GO2F 1/13624 (2013.01); GO2F
(71)  Applicant: ihel‘:th“ ?lé‘“a E:fir (S’Ill’t";eC‘ré’.‘t“‘fS 1/134336 (2013.01); GO9G 3/3648 (2013.01);
(C‘*;I)“" o8y £0-, LG, Shenzien Lty GO2F 2201/40 (2013.01); GO9G 3/3607
’ (2013.01)
(72) Inventor: Mengmeng Zhang, Shenzhen City
(CN)
57) ABSTRACT
(21) Appl. No..  15/539,689
(22) PCT Filed: Apr. 11, 2017 The present invention provides a pixel unit and a driving
method thereof. By electrically connecting the source of the
(86) PCT No.: PCT/CN2017/080068 charge sharing thin film transistor to the scan line corre-
§ 371 (©)(1) sponding to the next row of sub pixels of the sub pixel where
(2) Date: ’ Jun. 25. 2017 the charge sharing thin film transistor is and setting the
’ voltage level of the scan line corresponding to the next row
(30) Foreign Application Priority Data of sub pi).(els to be the array sub;trate common voltage When
the sub pixel is scanned, the main region and the sub region
Mar. 3, 2017 (CN) woevvveeeees 201710124747.1 of the sub pixel have different voltage levels, and the

additional arrangement of a line of the array substrate

Publication Classification common voltage is not required. In comparison with prior

(51) Int. CL art, the number of wires in the array substrate is reduced and
GO2F 1/1362 (2006.01) the aperture ratio of the liquid crystal display panel is
GO2F 1/1368 (2006.01) increased which facilitates the realization of the narrow
G09IG 3/36 (2006.01) frame of the liquid crystal display panel.

A, Ceom
Data (m)
__________________________ ) 10
cr
/
&
o ,"[\.1
G (n)
® ®
i
9 — 13
& &
—T (2
ﬁ:;
Ccom
’._
G (nt1)




Patent Application Publication  Dec. 27,2018 Sheet 1 of 5 US 2018/0373105 A1

Data ALcom
| C100
o
——T100
Gate
@ 1
_ T200 T300
P W— &
—— (200
N
\V4 Acom
Ccom

Fig. 1



Patent Application Publication  Dec. 27,2018 Sheet 2 of 5 US 2018/0373105 A1

A\ Ccom
Data (m) L
—T 1
Cl
o~
- T1
G (n)
@ T
T — T3
G %
—— (2
NS
Ccom
@........
G (n+1)

Fig. 2



Patent Application Publication  Dec. 27,2018 Sheet 3 of 5 US 2018/0373105 A1

Acom

VGl

i
i
i
%

. ; i

i i

G (n) | '

| !

i TTOVTT

| VGH |
i
i
H
i
i
i
i
i

V6L
VGH

G (nt+l1)

VGL

G (nt+2)

Fig. 3



Patent Application Publication  Dec. 27,2018 Sheet 4 of 5 US 2018/0373105 A1

Data (m)

B

G (n)

100

2

vy ." v
N S

Fig. 4



Patent Application Publication  Dec. 27,2018 Sheet 5 of 5 US 2018/0373105 A1

providing a pixel uit, comprising: a plurality of sub pixels (10} arranged in array,

a plurality of horizontal scan lines (28) which arc in parallel spaced arvangement,

a plurality of vertical data lines (30} which are in parallel spaced arrangement;

sach row of sub pixels {10) corresponding to one scan line {20}, and each column of sub
pixels {10) corresponding to one data hine (30), and each sub pixel (18} comprising: a
main region thin film transistor (T1), a sub region thin film fransistor (T2) and a charge
sharing thin fil transistor (T3);

1 and m being set to be positive integers and m the sub pixel (10) of an nth row, 2 mth
column: a gate of the main region thin film transistor {T1) being electrically coupled to
a nth scan line (G(n)), and a source being electrically coupled to a mith data ling
{Data{m)), and a drain being electrically coupled to one end of a main region liquid
crystal capacitor (C1); - 1
a gate of the sub region thin film transistor {12) being electrically coupled to the nth
scan line {G{n)), and a source being electrically coupled to the mth data hine (Data(m)),
and a drain being clectrically coupled to one end of a sub region Houid crystal
capacitor {C2};

a gate of the charge sharing thin film transistor {13} being electrically coupled to the
nth scan line {(G{n)), and a source being electrically coupled to a2 n+1th scan line
(G(n+1)), and a drain being electrically coupled to one end of 4 sub region biguid
crystal capacitor (C2);

both the other end of the main region liquid crystal capacitor (C1) and the other end

of the sub region hiquid crystal capacitor (C2) are electrically coupled to the color film
substrate common voltage {Coom);

sequentially scanning each row of sub pixels (10},

a scan process of each row of sub pixels: setting a row number of a currently scanned
row of sub pixels {10} is the nth row, and the nth scan line (G(n)) providing a high
voltage level (VGH), and the n+1th scan ling (G{n+1)) providing an array substrate
common voltage {Acom), and rest scan lines {20) providing low voltage levels (VL) - 2
and all the main region thin film transistor {T1), the sub region thin film transistor {T2)
and the charge sharing thin film transistor {T3) being activated, and the main region thin
film transistor {T1) charging the main region Hauid crystal capacitor {C1), and the sub
region thin film transistor (T2) chargiog the sub region liquid crystal capacitor (C2), and
the charge sharing thin filin transistor {13) discharging the sub region hquid crystal
capacitor (C2) so that 2 voltage of two ends of the sub liquid crystal capacitor {C2}

is lower than a voltage of two ends of the mamn region liquid crystal capacitor (C1).

Fig. 5
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PIXEL UNIT AND DRIVING METHOD
THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to a pixel unit and a driving
method thereof.

BACKGROUND OF THE INVENTION

[0002] The Liquid Crystal Display (LCD) is one of the
most widely utilized flat panel displays, and the liquid
crystal display panel is the core component of the Liquid
Crystal Display. The liquid crystal display panel generally
comprises a Color Filter (CF), a Thin Film Transistor Array
Substrate (TFT Array Substrate) and a Liquid Crystal Layer
arranged between the two substrates. Generally, the pixel
electrode and the common electrode are respectively
arranged on the array substrate and the color filter substrate.
As the voltages are applied to the pixel electrodes and the
common electrodes, the electrical field can be generated in
the liquid crystal layer, and the electrical field determines the
orientation of the liquid crystal molecules, and then to adjust
the polarization of the light incident into the liquid crystal
layer for making the liquid crystal display panel show
images.

[0003] For enlarging the view angle, the pixel electrode is
generally designed to be a pozidriv structure in prior art. The
pixel electrode comprises the strip vertical trunk and strip
horizontal trunk, and the centers of the vertical trunk and the
horizontal trunk are perpendicularly intersecting. The center
intersection means that the vertical trunk and the horizontal
trunk are orthogonal, and the two equally split the area of the
entire pixel electrode into 4 domains. Each pixel electrode
region is composed with spread strip branches (Slit) appear-
ing +45° +135° angles with the vertical trunk or the
horizontal trunk. The respective strip branches are posi-
tioned in the same plane where the vertical trunk and the
horizontal trunk are to form the pozidriv pixel electrode
structure, which are mirror symmetric up and down, left and
right.

[0004] In such kind of the pozidriv pixel electrode struc-
ture, the strip branch in each pixel electrode region has the
same included angle with the vertical trunk and the hori-
zontal trunk, and therefore, a certain visual color difference
or visual color deviation must exist, and the transmittance of
the liquid crystal panel will drop. For improving the visual
color difference or visual color deviation, the prior art is to
divide one sub pixel into a main region and a sub region.
One independent main region pixel electrode is positioned in
the main region, and one independent sub region pixel
electrode is positioned in the sub region. Both the main
region pixel electrode and the sub region pixel electrode
utilize the aforesaid pozidriv structure design. As shown in
FIG. 1, each sub pixel comprising: a main region thin film
transistor T100, a sub region thin film transistor T200, a
charge sharing thin film transistor T300, a main region liquid
crystal capacitor C100 and a sub region liquid crystal
capacitor C200, and a gate of the main region thin film
transistor T100 being electrically connected the scan line
Gate corresponding to the pixel unit, and a source being
electrically connected to the data line Data corresponding to
the pixel unit, and the drain being electrically connected to
one end of the main region liquid crystal capacitor C100,
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and a gate of the sub region thin film transistor T200 being
electrically connected the scan line Gate corresponding to
the pixel unit, and a source being electrically connected to
the data line Data corresponding to the pixel unit, and the
drain being electrically connected to one end of the sub
region liquid crystal capacitor C200, and a gate of the charge
sharing thin film transistor T300 being electrically con-
nected the scan line Gate corresponding to the pixel unit, and
a source being electrically connected to the array substrate
common voltage Acom, and the drain being electrically
connected to one end of the sub region liquid crystal
capacitor C200, and both the other end of the main region
liquid crystal capacitor C100 and the other end of the sub
region liquid crystal capacitor C200 are electrically coupled
to the color film substrate common voltage Ccom, and as
working, the main region thin film transistor T100 charging
the main region pixel electrode, and the sub region thin film
transistor T200 charging the sub region pixel electrode, and
the charge sharing thin film transistor T300 discharging the
sub region pixel electrode so that main region and sub region
produce different voltage levels to increase the view angle.
However, in order to electrically connect the source of the
charge sharing thin film transistor T300 to the array substrate
common voltage Acom, it is necessary to provide an array
substrate common voltage wire on the array substrate, which
will reduce the aperture ratio of the liquid crystal display
panel and increase the frame width of the liquid crystal
display panel.

SUMMARY OF THE INVENTION

[0005] An objective of the present invention is to provide
a pixel unit, which can increase the aperture ratio of the
liquid crystal display panel and reduce the frame width of
the liquid crystal display panel.

[0006] Another objective of the present invention is to
provide a driving method of a pixel unit, which can increase
the aperture ratio of the liquid crystal display panel and
reduce the frame width of the liquid crystal display panel.

[0007] For realizing the aforesaid objective, the present
invention provides a pixel unit, comprising: a plurality of
sub pixels arranged in array, a plurality of horizontal scan
lines which are in parallel spaced arrangement, a plurality of
vertical data lines which are in parallel spaced arrangement;

[0008] each row of sub pixels corresponding to one scan
line, and each column of sub pixels corresponding to one
data line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor and a charge
sharing thin film transistor;

[0009] n and m being set to be positive integers and in the
sub pixel of an nth row, a mth column: a gate of the main
region thin film transistor being electrically coupled to a nth
scan line, and a source being electrically coupled to a mth
data line, and a drain being electrically coupled to a main
region pixel electrode;

[0010] a gate of the sub region thin film transistor being
electrically coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain being
electrically coupled to a sub region pixel electrode;

[0011] a gate of the charge sharing thin film transistor
being electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a drain
being electrically coupled to the sub region pixel electrode;
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[0012] as the nth scan line provides a high voltage level,
the n+1th scan line providing an array substrate common
voltage, and rest scan lines providing low voltage levels.
[0013] The main region pixel electrode and a color film
substrate common electrode collectively constitute a main
region liquid crystal capacitor;

[0014] the sub region pixel electrode and the color film
substrate common electrode collectively constitute a sub
region liquid crystal capacitor.

[0015] Both the main region pixel electrode and the sub
region pixel electrode are pozidriv structures, and both
materials are ITO.

[0016] A gate of the main region thin film transistor, a gate
of the sub region thin film transistor, a gate of the charge
sharing thin film transistor and the scan lines are located in
the first metal layer, and a source and a drain of the main
region thin film transistor, a source and a drain of the sub
region thin film transistor, a source and a drain of the charge
sharing thin film transistor and the data lines are located in
a second metal layer insulated from and stacked with the first
metal layer.

[0017] A scanning direction of the pixel unit as driving is
from a first row of sub pixels to a last row of sub pixels.
[0018] The present invention further provides a driving
method of a pixel unit, comprising steps of:

[0019] step 1, providing a pixel unit, comprising: a plu-
rality of sub pixels arranged in array, a plurality of horizontal
scan lines which are in parallel spaced arrangement, a
plurality of vertical data lines which are in parallel spaced
arrangement;

[0020] each row of sub pixels corresponding to one scan
line, and each column of sub pixels corresponding to one
data line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor, a charge
sharing thin film transistor, a main region liquid crystal
capacitor and a sub region liquid crystal capacitor;

[0021] nand m being set to be positive integers and in the
sub pixel of an nth row, a mth column: a gate of the main
region thin film transistor being electrically coupled to a nth
scan line, and a source being electrically coupled to a mth
data line, and a drain being electrically coupled to one end
of the main region liquid crystal capacitor;

[0022] a gate of the sub region thin film transistor being
electrically coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain being
electrically coupled to one end of the sub region liquid
crystal capacitor;

[0023] a gate of the charge sharing thin film transistor
being electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a drain
being electrically coupled to the one end of the sub region
liquid crystal capacitor;

[0024] both the other end of the main region liquid crystal
capacitor and the other end of the sub region liquid crystal
capacitor being electrically coupled to a color filter substrate
common voltage;

[0025] step 2, sequentially scanning each row of sub
pixels;
[0026] a scan process of each row of sub pixels: setting a

row number of a currently scanned row of sub pixels is the
nth row, and the nth scan line providing a high voltage level,
and the n+1th scan line providing an array substrate com-
mon voltage, and rest scan lines providing low voltage
levels, and all the main region thin film transistor, the sub
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region thin film transistor and the charge sharing thin film
transistor being activated, and the main region thin film
transistor charging the main region liquid crystal capacitor,
and the sub region thin film transistor charging the sub
region liquid crystal capacitor, and the charge sharing thin
film transistor discharging the sub region liquid crystal
capacitor so that a voltage of two ends of the sub liquid
crystal capacitor is lower than a voltage of two ends of the
main region liquid crystal capacitor.

[0027] One end of the main region liquid crystal capacitor
is a main region pixel electrode and the other end is a
common electrode;

[0028] one end of the sub region liquid crystal capacitor is
a sub region pixel electrode and the other end is the common
electrode.

[0029] Both the main region pixel electrode and the sub
region pixel electrode are pozidriv structures, and both
materials are 1TO.

[0030] A gate of the main region thin film transistor, a gate
of the sub region thin film transistor, a gate of the charge
sharing thin film transistor and the scan lines are located in
the first metal layer, and a source and a drain of the main
region thin film transistor, a source and a drain of the sub
region thin film transistor, a source and a drain of the charge
sharing thin film transistor and the data lines are located in
a second metal layer insulated from and stacked with the first
metal layer.

[0031] A scanning direction of the pixel unit is from a first
row of sub pixels to a last row of sub pixels.

[0032] The present invention further provides a driving
method of a pixel unit, comprising steps of:

[0033] step 1, providing a pixel unit, comprising: a plu-
rality of sub pixels arranged in array, a plurality of horizontal
scan lines which are in parallel spaced arrangement, a
plurality of vertical data lines which are in parallel spaced
arrangement;

[0034] each row of sub pixels corresponding to one scan
line, and each column of sub pixels corresponding to one
data line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor, a charge
sharing thin film transistor, a main region liquid crystal
capacitor and a sub region liquid crystal capacitor;

[0035] nand m being set to be positive integers and in the
sub pixel of an nth row, a mth column: a gate of the main
region thin film transistor being electrically coupled to a nth
scan line, and a source being electrically coupled to a mth
data line, and a drain being electrically coupled to one end
of the main region liquid crystal capacitor;

[0036] a gate of the sub region thin film transistor being
electrically coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain being
electrically coupled to one end of the sub region liquid
crystal capacitor;

[0037] a gate of the charge sharing thin film transistor
being electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a drain
being electrically coupled to the one end of the sub region
liquid crystal capacitor;

[0038] both the other end of the main region liquid crystal
capacitor and the other end of the sub region liquid crystal
capacitor being electrically coupled to a color filter substrate
common voltage;
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[0039] step 2, sequentially scanning each row of sub
pixels;
[0040] a scan process of each row of sub pixels: setting a

row number of a currently scanned row of sub pixels is the
nth row, and the nth scan line providing a high voltage level,
and the n+1th scan line providing an array substrate com-
mon voltage, and rest scan lines providing low voltage
levels, and all the main region thin film transistor, the sub
region thin film transistor and the charge sharing thin film
transistor being activated, and the main region thin film
transistor charging the main region liquid crystal capacitor,
and the sub region thin film transistor charging the sub
region liquid crystal capacitor, and the charge sharing thin
film transistor discharging the sub region liquid crystal
capacitor so that a voltage of two ends of the sub liquid
crystal capacitor is lower than a voltage of two ends of the
main region liquid crystal capacitor;

[0041] wherein one end of the main region liquid crystal
capacitor is a main region pixel electrode and the other end
is a color film substrate common electrode;

[0042] one end of the sub region liquid crystal capacitor is
a sub region pixel electrode and the other end is the color
film substrate common electrode;

[0043] wherein a scanning direction of the pixel unit as
driving is from a first row of sub pixels to a last row of sub
pixels.

[0044] The benefits of the present invention are: the pres-

ent invention provides a pixel unit. By electrically connect-
ing the source of the charge sharing thin film transistor to the
scan line corresponding to the next row of sub pixels of the
sub pixel where the charge sharing thin film transistor is and
setting the voltage level of the scan line corresponding to the
next row of sub pixels to be the array substrate common
voltage when the sub pixel is scanned, the main region and
the sub region of the sub pixel have different voltage levels,
and the additional arrangement of a line of the array sub-
strate common voltage is not required. In comparison with
prior art, the number of wires in the array substrate is
reduced and the aperture ratio of the liquid crystal display
panel is increased which facilitates the realization of the
narrow frame of the liquid crystal display panel. The present
invention further provides a driving method of a pixel unit,
which can reduce the number of wires and the width of the
frame in the array substrate and increase the aperture ratio of
the liquid crystal display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

[0046] In drawings,

[0047] FIG. 1 is a circuit diagram of a pixel unit according
to prior art;

[0048] FIG. 2 is a circuit diagram of one sub pixel in a

pixel unit of the present invention,

[0049] FIG. 3 is a sequence diagram of a pixel unit of the
present invention;

[0050] FIG. 4 is a structure diagram of a pixel unit of the
present invention;

[0051] FIG. 5 is a flowchart of a driving method of a pixel
unit according to the present invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0052] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
and the specific embodiments.

[0053] Please refer to FIG. 2 and FIG. 4. The present
invention provides a pixel unit, comprising: a plurality of
sub pixels 10 arranged in array, a plurality of horizontal scan
lines 20 which are in parallel spaced arrangement, a plurality
of vertical data lines 30 which are in parallel spaced arrange-
ment;

[0054] wherein each row of sub pixels 10 corresponding to
one scan line 20, and each column of sub pixels 10 corre-
sponding to one data line 30, and referring to FIG. 2, each
sub pixel 10 comprising: a main region thin film transistor
T1, a sub region thin film transistor T2 and a charge sharing
thin film transistor T3;

[0055] specifically, n and m being set to be positive
integers and in the sub pixel 10 of an nth row, a mth column:
a gate of the main region thin film transistor T1 being
electrically coupled to a nth scan line, and a source being
electrically coupled to a mth data line G(n), and a drain
being electrically coupled to a main region pixel electrode
100; a gate of the sub region thin film transistor T2 being
electrically coupled to the nth scan line G(n), and a source
being electrically coupled to the mth data line Data(m), and
a drain being electrically coupled to a sub region pixel
electrode 200; a gate of the charge sharing thin film tran-
sistor T3 being electrically coupled to the nth scan line G(n),
and a source being electrically coupled to a n+1th scan line
G(n+1), and a drain being electrically coupled to the sub
region pixel electrode 200; as the nth scan line G(n) provides
a high voltage level VGH, the n+lth scan line G(n+l)
providing an array substrate common voltage Acom, and
rest scan lines 20 providing low voltage levels VGL.
[0056] Specifically, as shown in FIG. 4, each sub pixel 10
is divided into a main region and a sub region. An indepen-
dent main region pixel electrode 100 is provided in the main
region, and an independent sub pixel electrode 200 is
provided in the sub region. The main region pixel electrode
100 and the color film substrate common electrode (not
shown) collectively form a main region liquid crystal
capacitor C1, and the sub pixel electrode 200 and the color
film substrate common electrode collectively form a sub
region liquid crystal capacitor C2. Namely, one end of the
main region liquid crystal capacitor C1 is a main region
pixel electrode 100 and the other end is a color film substrate
common electrode, and one end of the sub region liquid
crystal capacitor is a sub region pixel electrode 200 and the
other end is the color film substrate common electrode. The
color film substrate common electrode receives the color
film substrate common voltage Ccom, i.e. both the other end
of the main region liquid crystal capacitor C1 and the other
end of the sub region liquid crystal capacitor C2 are elec-
trically coupled to the color film substrate common voltage
Ccom.

[0057] Preferably, both the main region pixel electrode
100 and the sub region pixel electrode 200 are pozidriv
structures, and both materials are preferably Indium tin
oxide (ITO).

[0058] Furthermore, as shown in FIG. 4, a gate of the main
region thin film transistor T1, a gate of the sub region thin
film transistor T2, a gate of the charge sharing thin film
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transistor T3 and the scan lines 20 are located in the first
metal layer, and a source and a drain of the main region thin
film transistor T1, a source and a drain of the sub region thin
film transistor T2, a source and a drain of the charge sharing
thin film transistor T3 and the data lines 30 are located in a
second metal layer insulated from and stacked with the first
metal layer.

[0059] Significantly, a scanning direction of the pixel unit
as driving is from a first row of sub pixels 10 to a last row
of sub pixels 10. Namely, the n+1th row of sub pixels 10 is
scanned after the nth row of sub pixels 10.

[0060] Please refer to FIG. 2 and FIG. 3 at the same time.
The working process of the pixel unit according to the
present invention is: first, the nth scan line G(n) providing a
high voltage level VGH, and the n+1th scan line G(n+1)
providing an array substrate common voltage Acom, and
rest scan lines 20 providing low voltage levels VGL, and all
the main region thin film transistor T1, the sub region thin
film transistor T2 and the charge sharing thin film transistor
T3 in the nth row of sub pixels being activated, and the main
region thin film transistor T1 charging the main region liquid
crystal capacitor C1, and the sub region thin film transistor
T2 charging the sub region liquid crystal capacitor C2, and
the charge sharing thin film transistor T3 discharging the sub
region liquid crystal capacitor C2 so that a voltage of two
ends of the sub liquid crystal capacitor C2 is lower than a
voltage of two ends of the main region liquid crystal
capacitor C1. Then, the n+1th scan line G(n+1) providing a
high voltage level VGH, and the n+2th scan line G(n+2)
providing an array substrate common voltage Acom, and
rest scan lines 20 providing low voltage levels VGL, and all
the main region thin film transistor T1, the sub region thin
film transistor T2 and the charge sharing thin film transistor
T3 in the n+1th row of sub pixels being activated, and the
main region thin film transistor T1 charging the main region
liquid crystal capacitor C1, and the sub region thin film
transistor T2 charging the sub region liquid crystal capacitor
C2, and the charge sharing thin film transistor T3 discharg-
ing the sub region liquid crystal capacitor C2 so that a
voltage of two ends of the sub liquid crystal capacitor C2 is
lower than a voltage of two ends of the main region liquid
crystal capacitor C1, and so on until the last row of sub
pixels 10.

[0061] Specifically, the array substrate common voltage
Acom can be set near the color filter substrate common
voltage Ccom. The specific voltage values need to be
adjusted according to the specific product. Meanwhile, the
array substrate common voltage Acom is larger than the low
voltage level VGL and smaller than the high voltage level
VGH.

[0062] In the present invention, by electrically connecting
the source of the charge sharing thin film transistor T3 to the
scan line corresponding to the next row of sub pixels 10 of
the sub pixel 10 where the charge sharing thin film transistor
is and setting the voltage level of the scan line corresponding
to the next row of sub pixels 10 to be the array substrate
common voltage Acom when the sub pixel 10 is scanned, the
main region and the sub region of the sub pixel 10 have
different voltage levels. In comparison with prior art, the
additional arrangement of a line of the array substrate
common voltage is not required, and the number of wires in
the array substrate is effectively reduced and the aperture
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ratio of the liquid crystal display panel is increased which
facilitates the realization of the narrow frame of the liquid
crystal display panel.

[0063] Please refer to FIG. 5. The present invention fur-
ther provides a driving method of a pixel unit, comprising
steps of:

[0064] step 1, referring to FIG. 2 and FIG. 4, providing the
aforesaid pixel unit, and the specific structure being omitted
here.

[0065] step 2, sequentially scanning each row of sub
pixels 10;
[0066] a scan process of each row of sub pixels: setting a

row number of a currently scanned row of sub pixels 10 is
the nth row, and the nth scan line G(n) providing a high
voltage level VGH, and the n+1th scan line G{n+1) provid-
ing an array substrate common voltage Acom, and rest scan
lines 20 providing low voltage levels VGL, and all the main
region thin film transistor T1, the sub region thin film
transistor T2 and the charge sharing thin film transistor T3
being activated, and the main region thin film transistor T1
charging the main region liquid crystal capacitor C1, and the
sub region thin film transistor T2 charging the sub region
liquid crystal capacitor C2, and the charge sharing thin film
transistor T3 discharging the sub region liquid crystal
capacitor C2 so that a voltage of two ends of the sub liquid
crystal capacitor C2 is lower than a voltage of two ends of
the main region liquid crystal capacitor C1.

[0067] Specifically, as scanning, the scan is performed
with a direction from a first row of sub pixels 10 to a last row
of sub pixels 10. Namely, the n+1th row of sub pixels 10 is
scanned after the nth row of sub pixels 10, and the voltage
level of the scan line G(n+1) corresponding to the n+1th row
of sub pixels 10 is the array substrate common voltage Acom
when the sub pixel 10 is scanned, and the main region and
the sub region of the sub pixel 10 have different voltage
levels. In comparison with prior art, the additional arrange-
ment of a line of the array substrate common voltage is not
required, and the number of wires in the array substrate is
effectively reduced and the aperture ratio of the liquid crystal
display panel is increased which facilitates the realization of
the narrow frame of the liquid crystal display panel.
[0068] Specifically, the array substrate common voltage
Acom can be set near the color filter substrate common
voltage Ccom. The specific voltage values need to be
adjusted according to the specific product. Meanwhile, the
array substrate common voltage Acom is larger than the low
voltage level VGL and smaller than the high voltage level
VGH.

[0069] In conclusion, the present invention provides a
pixel unit. By electrically connecting the source of the
charge sharing thin film transistor to the scan line corre-
sponding to the next row of sub pixels of the sub pixel where
the charge sharing thin film transistor is and setting the
voltage level of the scan line corresponding to the next row
of sub pixels to be the array substrate common voltage when
the sub pixel is scanned, the main region and the sub region
of the sub pixel have different voltage levels, and the
additional arrangement of a line of the array substrate
common voltage is not required. In comparison with prior
art, the number of wires in the array substrate is reduced and
the aperture ratio of the liquid crystal display panel is
increased which facilitates the realization of the narrow
frame of the liquid crystal display panel. The present inven-
tion further provides a driving method of a pixel unit, which
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can reduce the number of wires and the width of the frame
in the array substrate and increase the aperture ratio of the
liquid crystal display panel.

[0070] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. A pixel unit, comprising: a plurality of sub pixels
arranged in array, a plurality of horizontal scan lines which
are in parallel spaced arrangement, a plurality of vertical
data lines which are in parallel spaced arrangement;

each row of sub pixels corresponding to one scan line, and
each column of sub pixels corresponding to one data
line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor and a
charge sharing thin film transistor;

n and m being set to be positive integers, in the sub pixel
of an nth row, a mth column: a gate of the main region
thin film transistor being electrically coupled to a nth
scan line, and a source being electrically coupled to a
mth data line, and a drain being electrically coupled to
a main region pixel electrode;

a gate of the sub region thin film transistor being electri-
cally coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain
being electrically coupled to a sub region pixel elec-
trode;

a gate of the charge sharing thin film transistor being
electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a
drain being electrically coupled to the sub region pixel
electrode;

as the nth scan line provides a high voltage level, the
n+1th scan line providing an array substrate common
voltage, and rest scan lines providing low voltage
levels.

2. The pixel unit according to claim 1, wherein the main
region pixel electrode and a color film substrate common
electrode collectively constitute a main region liquid crystal
capacitor;

the sub region pixel electrode and the color film substrate

common electrode collectively constitute a sub region
liquid crystal capacitor.

3. The pixel unit according to claim 1, wherein both the
main region pixel electrode and the sub region pixel elec-
trode are pozidriv structures, and both materials are ITO.

4. The pixel unit according to claim 1, wherein a gate of
the main region thin film transistor, a gate of the sub region
thin film transistor, a gate of the charge sharing thin film
transistor and the scan lines are located in the first metal
layer; and a source and a drain of the main region thin film
transistor, a source and a drain of the sub region thin film
transistor, a source and a drain of the charge sharing thin film
transistor and the data lines are located in a second metal
layer insulated from and stacked with the first metal layer.

5. The pixel unit according to claim 1, wherein a scanning
direction of the pixel unit as driving is from a first row of sub
pixels to a last row of sub pixels.
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6. A driving method of a pixel unit, comprising steps of:

step 1, providing a pixel unit, comprising: a plurality of
sub pixels arranged in array, a plurality of horizontal
scan lines which are in parallel spaced arrangement, a
plurality of vertical data lines which are in parallel
spaced arrangement;

each row of sub pixels corresponding to one scan line, and
each column of sub pixels corresponding to one data
line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor, a charge
sharing thin film transistor, a main region liquid crystal
capacitor and a sub region liquid crystal capacitor;

n and m being set to be positive integers and in the sub
pixel of an nth row, a mth column: a gate of the main
region thin film transistor being electrically coupled to
a nth scan line, and a source being electrically coupled
to a mth data line, and a drain being electrically coupled
to one end of the main region liquid crystal capacitor;

a gate of the sub region thin film transistor being electri-
cally coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain
being electrically coupled to one end of the sub region
liquid crystal capacitor;

a gate of the charge sharing thin film transistor being
electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a
drain being electrically coupled to the one end of the
sub region liquid crystal capacitor;

both the other end of the main region liquid crystal
capacitor and the other end of the sub region liquid
crystal capacitor being electrically coupled to a color
filter substrate common voltage;

step 2, sequentially scanning each row of sub pixels;

a scan process of each row of sub pixels: setting a row
number of a currently scanned row of sub pixels is the
nth row, and the nth scan line providing a high voltage
level, and the n+l1th scan line providing an array
substrate common voltage, and rest scan lines provid-
ing low voltage levels, and all the main region thin film
transistor, the sub region thin film transistor and the
charge sharing thin film transistor being activated, and
the main region thin film transistor charging the main
region liquid crystal capacitor, and the sub region thin
film transistor charging the sub region liquid crystal
capacitor, and the charge sharing thin film transistor
discharging the sub region liquid crystal capacitor so
that a voltage of two ends of the sub liquid crystal
capacitor is lower than a voltage of two ends of the
main region liquid crystal capacitor.

7. The driving method of the pixel unit according to claim

6, wherein one end of the main region liquid crystal capaci-
tor is a main region pixel electrode and the other end is a
color film substrate common electrode;

one end of the sub region liquid crystal capacitor is a sub
region pixel electrode and the other end is the color film
substrate common electrode.

8. The driving method of the pixel unit according to claim

7, wherein both the main region pixel electrode and the sub
region pixel electrode are pozidriv structures, and both
materials are ITO.

9. The driving method of the pixel unit according to claim

6, wherein a gate of the main region thin film transistor, a
gate of the sub region thin film transistor, a gate of the charge
sharing thin film transistor and the scan lines are located in
the first metal layer, and a source and a drain of the main
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region thin film transistor, a source and a drain of the sub
region thin film transistor, a source and a drain of the charge
sharing thin film transistor and the data lines are located in
a second metal layer insulated from and stacked with the first
metal layer.

10. The driving method of the pixel unit according to
claim 6, wherein a scanning direction of the pixel unit as
driving is from a first row of sub pixels to a last row of sub
pixels.

11. A driving method of a pixel unit, comprising steps of:

step 1, providing a pixel unit, comprising: a plurality of
sub pixels arranged in array, a plurality of horizontal
scan lines which are in parallel spaced arrangement, a
plurality of vertical data lines which are in parallel
spaced arrangement;

each row of sub pixels corresponding to one scan line, and
each column of sub pixels corresponding to one data
line, and each sub pixel comprising: a main region thin
film transistor, a sub region thin film transistor, a charge
sharing thin film transistor, a main region liquid crystal
capacitor and a sub region liquid crystal capacitor;

n and m being set to be positive integers and in the sub
pixel of an nth row, a mth column: a gate of the main
region thin film transistor being electrically coupled to
a nth scan line, and a source being electrically coupled
to a mth data line, and a drain being electrically coupled
to one end of the main region liquid crystal capacitor;

a gate of the sub region thin film transistor being electri-
cally coupled to the nth scan line, and a source being
electrically coupled to the mth data line, and a drain
being electrically coupled to one end of the sub region
liquid crystal capacitor;

a gate of the charge sharing thin film transistor being
electrically coupled to the nth scan line, and a source
being electrically coupled to a n+1th scan line, and a
drain being electrically coupled to the one end of the
sub region liquid crystal capacitor;

both the other end of the main region liquid crystal
capacitor and the other end of the sub region liquid
crystal capacitor being electrically coupled to a color
filter substrate common voltage;
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step 2, sequentially scanning each row of sub pixels;

a scan process of each row of sub pixels: setting a row
number of a currently scanned row of sub pixels is the
nth row, and the nth scan line providing a high voltage
level, and the n+lth scan line providing an array
substrate common voltage, and rest scan lines provid-
ing low voltage levels, and all the main region thin film
transistor, the sub region thin film transistor and the
charge sharing thin film transistor being activated, and
the main region thin film transistor charging the main
region liquid crystal capacitor, and the sub region thin
film transistor charging the sub region liquid crystal
capacitor, and the charge sharing thin film transistor
discharging the sub region liquid crystal capacitor so
that a voltage of two ends of the sub liquid crystal
capacitor is lower than a voltage of two ends of the
main region liquid crystal capacitor;

wherein one end of the main region liquid crystal capaci-
tor is a main region pixel electrode and the other end is
a color film substrate common electrode;

one end of the sub region liquid crystal capacitor is a sub
region pixel electrode and the other end is the color film
substrate common electrode;

wherein a scanning direction of the pixel unit as driving
is from a first row of sub pixels to a last row of sub
pixels.

12. The driving method of the pixel unit according to
claim 11, wherein both the main region pixel electrode and
the sub region pixel electrode are pozidriv structures, and
both materials are ITO.

13. The driving method of the pixel unit according to
claim 11, wherein a gate of the main region thin film
transistor, a gate of the sub region thin film transistor, a gate
of the charge sharing thin film transistor and the scan lines
are located in the first metal layer, and a source and a drain
of the main region thin film transistor, a source and a drain
of the sub region thin film transistor, a source and a drain of
the charge sharing thin film transistor and the data lines are
located in a second metal layer insulated from and stacked
with the first metal layer.
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