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(57) ABSTRACT

A liquid crystal display includes a liquid crystal panel, 2m
scan lines, n/2 data lines, a gate driver for applying scanning
signals to the scan lines respectively, and a source driver for
applying data signals to the data lines respectively. The scan
lines are disposed on the liquid crystal panel and extend along
a long-axis direction of substrate respectively. The data lines
are disposed on the liquid crystal panel and extend along a
short-axis direction of substrate respectively. The scan lines
and data lines define a sub-pixels area of n rows*m columns,
ascan line 2k-1 and a scan line 2k are alternatively connected
to all sub-pixels in a column k, and a data line g electrically
connects sub-pixels in columns 2g-1 with sub-pixels in col-
umn 2g, wherein 1=k=m, 1 =g=n/2, m, k, n, g are all natural
numbers, and n is a multiple of two.
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LIQUID DISPLAY DEVICE AND DRIVING

METHOD THEREOF
BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to the field of liquid

crystal display, and particularly to aliquid crystal display and
a driving method thereof.

[0003] 2. Description of Related Art

[0004] With the development of liquid crystal displaying
technologies, liquid crystal displays are now commonly used
in various kinds of electronic devices such as mobile phones,
personal digital assistances, digital cameras, and displays of
personal computers.

[0005] A common liquid crystal display often includes a
number of source drivers to control a number of data lines.
Since the source drivers are expensive, some manufacturers
often reduce the number of the source drivers to be one third
or a half of the original number to reduce manufacturing cost
of the liquid crystal display. However, in this situation, each
data line should insulatingly intersect a large number of scan
lines, which may result in the heavy delay of the so called RC
(resistance-capacitance) delay circuit. Additionally, the
effective charging time of each pixel of the liquid crystal
display is shortened correspondingly, thus, the corresponding
sub-pixel cannot be charged fully and the display effect of the
liquid crystal display may be further influenced.

SUMMARY

[0006] The main purpose of this invention is to provide a
liquid crystal display and a method of driving it to reduce the
number of source drivers so as to reduce manufacturing cost
and make the sub-pixel have enough charging time.

[0007] Inoneembodiment, aliquid crystal display includes
a liquid crystal panel with a number of sub-pixels; 2m scan
lines, n/2 data lines, a gate driver, and a source driver. The 2m
scan lines are disposed on the liquid crystal panel and extend-
ing along a long-axis direction of substrate. The n/2 data lines
are disposed on the liquid crystal panel and extending along a
short-axis direction of substrate. The gate driver is configured
for applying a plurality of scanning signals to the scan lines
respectively. The source driver is configured for applying a
plurality of data signals to the data lines respectively. The 2m
scan lines and the n/2 data lines define a sub-pixel area of n
rows*m columns, two adjacent scan lines 2k-1 and 2k are
alternatively connected to all the sub-pixels in a column k,
and a data line Dg of the n/2 data lines is electrically connects
the sub-pixels in two adjacent rows 2g-1 and 2g, wherein
1=k=m, 1=g=n/2, m, k, n, g are all natural numbers, and n
is a multiple of two.

[0008] Preferably, in the column k, the scan line 24-1 is
electrically connected to sub-pixels located in odd rows, and
the scan line 2k is electrically connected to sub-pixels located
in even rows.

[0009] Preferably, the gate driver applies the scanning sig-
nals to the scan lines 24-1 and 2k at the same time, and the
source driver applies the data signals to the sub-pixels in the
column k through the data lines.

[0010] Preferably, the gate driver stops applying the scan-
ning signals to the scan line 2k-1 after the data signals are
written into the corresponding sub-pixels connected to the
scan line 24-1 correctly, and the gate driver stops applying the
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scanning signals to the scan line 2k after the data signals are
written into the corresponding sub-pixels connected to the
scan line 2% correctly.

[0011] Preferably, the gate driver applies the scanning sig-
nals to the scan lines 2k-1 and 2k, and the source driver
applies the data signal to the sub-pixels in the column k
through the data lines.

[0012] Preferably, in the column k, the scan line 2k-1 is
electrically connected to the sub-pixels located in even rows,
and the scan line 2k s electrically connected to the sub-pixels
located in odd rows.

[0013] Inother embodiments, a method for driving a liquid
crystal display includes the following steps: providing a gate
driver for applying a number of scanning signals to two adja-
cent scan lines 2k-1 and 2% at the same time; providing a
source driver for applying a number of data signals to all
sub-pixels in a column k respectively through a number of
data lines; stopping applying the scanning signals to the scan
line 2k-1; stopping applying the scanning signals to the scan
line 2k; and stopping applying the data signals to the sub-
pixels in the column k, wherein k is natural number.

[0014] Preferably, the gate driver keeps applying the scan-
ning signals to the scan line 24-1 in a first time period t1, the
gate driver further keeps applying the scanning signals to the
scan line 24 in a second time period 2, and 1/2=t1/t12<1.
[0015] Preferably, 2/3<t1/t2<1.

[0016] Preferably, in the column k, the scan line 24-1 is
electrically connected to the sub-pixels located in odd rows,
and the scan line 2k s electrically connected to the sub-pixels
located in even rows.

[0017] Preferably, in the column k, the scan line 24-1 is
electrically connected to the sub-pixels located in even rows,
and the scan line 2k s electrically connected to the sub-pixels
located in odd rows.

[0018] In the present disclosure, every two adjacent scan
lines control the sub-pixels in one column, and each data lines
controls the sub-pixels in two rows, which reduce the number
of the gate drivers and further reduce the manufacturing cost
of'the liquid crystal display. Additionally, since the gate driver
applies the scanning signals to two scan lines electrically
connected to the sub-pixels in the same column, and the gate
drivers keeps applying the scanning signals to the other scan
line of every two adjacent scan lines when one scan line
thereof until the sub-pixels corresponding to the scan line are
fully charged, therefore, all the sub-pixels can be charged
fully and correctly.

DESCRIPTION OF THE DRAWINGS

[0019] Many aspects of the embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily dawns to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the embodiments. Moreover, in the
drawings, like reference numerals designate corresponding
parts throughout the several views.

[0020] FIG.1isaschematic view of a liquid crystal display
in accordance with an embodiment of the present disclosure.
[0021] FIG.2is a schematic view of a sub-pixels area of the
liquid crystal display of FIG. 1 according to a first exemplary
embodiment.

[0022] FIG. 3is a schematic view showing a waveform of a
number of scanning signals used for driving the sub-pixels of
FIG. 2.
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[0023] FIG. 4 is a schematic view showing timing
sequences of a number of scanning signals applied to the
sub-pixels in a first column of the sub-pixels area of FIG. 2.
[0024] FIG.5is aschematic view showing a sub-pixels area
of the liquid crystal display of FIG. 1 according to a second
exemplary embodiment.

[0025] FIG. 6is a flow chart of a driving method for driving
the liquid crystal display of FIG. 1.

DETAILED DESCRIPTION

[0026] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
It should be noted that references to “an” or “one” embodi-
ment is this disclosure are not necessarily to the same embodi-
ment, and such references mean at least one.

[0027] Referring to FIGS. 1 and 2, a liquid crystal display
100 includes a liquid crystal panel 110 with a number of
sub-pixels, a number of gate drivers 120, and a number of
source drivers 130. A number of scan lines G1, G2, G3 . ..
G2k-1,G2k...G2m-1,and G2m (wherein | =k=m, kand m
are natural numbers) respectively extending horizontally and
a number of data lines D1, D2, D3 .. .Dg . .., and Dn/2
(wherein 1=g=n/2, g and n are natural numbers, and n is a
multiple of two) respectively extending vertically are dis-
posed in the liquid crystal panel 110. The gate driver 120 is
configured for applying scanning signals to the scan lines
G1~G2m. The source driver 130 is configured for applying
data signals to the data lines D1~Dn/2.

[0028] As shown in FIG. 2, the scan lines G1~G2m and the
data lines D1~Dn/2 define a sub-pixels area of n rows*m
columns. The sub-pixels in each column include a red sub-
pixel R, a green sub-pixel GG, and a blue sub-pixels B repeat-
edly arranged in order. For example, the sub-pixels in the first
column include a red sub-pixel R11, a green sub-pixel G21,
and a blue sub-pixel B31. In this situation, the sub-pixels in
the first column includes R11,G21 ... B(2g-1)1...G(n-1)1,
and Bn1 which are arranged in order. In the embodiment, the
first number following R, G, or B refers to the serial number
of the row where the corresponding sub-pixel is located, and
the second number following R, G, or B refers to the serial
number of the column where the corresponding sub-pixel is
located.

[0029] The sub-pixels located in the same row are the same
kind of sub-pixels. For example, the sub-pixels in the first row
are all the red sub-pixels R11,R12 ... R1k...R1(m-1), and
Rim, the sub-pixels in the second row are all the green sub-
pixels G21, G22 . . . G2k, G2(m-1), and G2m, the sub-pixels
in the third row are all the blue sub-pixels B31, B32 ... B3%
... B3(m-1), and B3m, and the sub-pixels in the forth row are
all the red sub-pixels R41, R42, . . . R4k . .. R4(m-1), and
Rdm. Similarly, the sub-pixels in the row 2g—1 are all the blue
sub-pixels B(2g-1)1~B(2g-1)m, the sub-pixels in the row 2g
are all the red sub-pixels R(2g)1~R(2g)m, the sub-pixels in
the row n-1 are all the green sub-pixels G(n-1)1~G(n-1)m,
and the sub-pixels in the row n are all the blue sub-pixels
Bnl~Bnm.

[0030] Every two adjacent scan lines are alternatively con-
nected to the sub-pixels in the same column. For example, the
scan line G1 and the scan line G2 are alternatively connected
to the sub-pixels R11, G21, B31, R41 .. . B(2g-1)1, R(22)1
...G(n-1)1, and Bn1 in the first column; the scan line G3 and
the scan line G4 are alternatively connected to the sub-pixels
R12, G22 . . . B(2g-1)2, R2g)2 . . . G(n-1)2, Bn2 in the
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second column. Similarly, the scan line G24-1 and the scan
line G2k are alternatively connected to the sub-pixels R1%,
G2k...BQg-1)k,R(2g)k. .. G(n-1)k, Bnk in column k, and
the scan lines 2m—1 and 2m are alternatively connected to the
sub-pixels R1m, G2m . . . G(n-1)m, Bnm in the column m.
[0031] Referringto FIG. 2, specifically, a first one of every
two adjacent scan lines connects all the sub-pixels in odd
rows, and a second of every two adjacent scan lines connects
all the sub-pixels in even rows. For example, in the first
column, the scan line G1 connects all the sub-pixels in odd
rows such as R11, B31, and B(2g-1)1, and the scan line G2
connects all the sub-pixels located in even row of the first row
such as G21, R41, and R(2g)1. Similarly, in the column k, the
scan line 24-1 electrically connects all the sub-pixels located
in odd rows such as R1%, B(2g-1)k, G(n-1)k, and the scan
line 2k electrically connects all the sub-pixels in even rows
such as G2k, R(2g)k, Bnk. In the embodiment, the gate driver
120 at the same time applies scanning signals to the scan lines
G2k-1 and G2k. The source driver 130 outputs a number of
parallel data signals to the sub-pixels in column k via data
lines D1~Dn/2.
[0032] Each data line connects the sub-pixels in two adja-
cent rows. For example, the data line D1 connects all the
sub-pixels R11~R1m in the first row with all the sub-pixels
G21~G2m in the second row, and the data line D2 connects all
the sub-pixels B31~B3m in the third row with all the sub-
pixels R41~R4m in the forth row. Similarly, the data line Dg
connects all the sub-pixels B(2g-1)1~B(2g-1)m in the row
2g-1 with all the sub-pixels R(2g)1~R(2g)m in the row 2g,
and the data line n/2 connects all the sub-pixels G(n-1)1~G
(n-1)m in the row n—1 with all the sub-pixels Bnl~Bnm in the
row n.
[0033] Referring to FIG. 3, the gate driver 120 begins to
apply the scanning signals to the scan lines G1, G2 at time
point T1 and stops applying the scanning signals to the scan
line G1 at time point T2. The gate driver 120 further stops
applying the scanning signals to the scan line G2 and begins
to apply the scanning signals to the scan lines G3, G4 at time
point T3. The gate driver 120 stops applying the scanning
signals to the scan line G3 at point T4, and further stops
applying the scanning signals to the scan line G4 and begins
to apply the scanning signals to the scan lines G5, G6 at point
T5. The gate driver 120 stops applying the scanning signals to
the scan line G5 at time point T6, and further stops applying
the scanning signals to the scan line G6 and begins to apply
the scanning signals to the scan lines G7, G8 at time point T7.
The gate driver 120 stops applying the scanning signals to the
scan line G7 at time point T8 and further stops applying the
scanning signals to the scan line G8 at time point T9. The
relationship between T1~T8 can be described as the follow-
ing mathematical statement:
T2-T1=TA-T3=T6-T5=T8-T7=t1;T3-T1=T5-
I3=T7-15=19-T7=12.
[0034] Referring to FIG. 4, at time point T1, the source
driver 130 begins to apply a number of data signals to the
sub-pixels in the first column respectively through the data
lines D1~Dn/2. At time point T2, the corresponding data
signals have been written into the sub-pixels in the odd rows
such as the sub-pixels R11, B31, G51, G(n-1)1 in the first
column correctly to allow the gate driver 120 to stop applying
the scanning signals to the scan line G1. At time point T3, the
corresponding data signals have been written into the sub-
pixels located in the even rows such as the sub-pixels G21,
R41, B61, G(n)k in the first column correctly to allow the gate
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driver 120 to stop applying the scanning signal to the scan line
G2. From this, the following conclusion can be drawn:
T2-T1=Tg,,=T43,=Tgs=tl; T3-T1=T5,,=T s =T 5 =12.
Inthe conclusion, Ty, refers to the time duration in which the
data signal is written into the sub-pixel R11, that is, Ty,
refers to the data charging period of the sub-pixel R11, and
T, refers to the time duration in which the data signal is
written into the sub-pixel G21, that is, T;,, refers to the data
charging period of the sub-pixel G21. Similarly, T 55, refers to
the time duration in which the data signal is written into the
sub-pixel B31 and also to the data charging period of the
sub-pixel B31, Ty, refers to the time duration in which the
data signal is written into the sub-pixel R41 and also to the
data charging period of the sub-pixel R41, T 55, refers to the
time duration in which the data signal is written into the
sub-pixel G51 and also to the data charging period of the
sub-pixel G51, and Ty, refers to the time duration in which
the data signal is written into the sub-pixel B61 and also to the
data charging period of the sub-pixel B61.

[0035] Additionally, the gate driver 120 applies the scan-
ning signals to every two adjacent scan lines at the same time
to allow the scanning signals to be transmitted to the sub-
pixels connected to the two adjacent scan lines at the same
time. The gate driver 120 stops applying the scanning signals
to one of the two adjacent scan lines when all the sub-pixels
connected to the corresponding scan line are charged enough,
and keeps applying the scanning signals to the other one of the
two adjacent scan lines until all the sub-pixels connected to
the other scan line are charged enough. For example, in the
column k, since the scan line G24-1 is electrically connected
to all the sub-pixels located in odd rows and the scan line G2k
is electrically connected to all the sub-pixels located in even
rows, the gate driver 120 is capable of applying the scanning
signals to the scan lines 24-1, 2k at the same time. At this
time, the source driver 130 outputs a number of data signals to
the scan lines D1~Dn/2 respectively and writes the data sig-
nals to all the sub-pixels in the column k. The gate driver 120
keeps applying the scanning signals to the scan line G24-1 in
atime period t1 and stops applying the scanning signals to the
scan line G2k-1 when the corresponding data signals have
been written into the sub-pixels located in odd rows. After
stopping applying the scanning signals to the scan line G24-
1, the gate driver 120 keeps applying the scanning signals to
the scan line G2k in a time period t2 and stops applying the
scanning signals to the scan line G2k when the corresponding
data signals have been written into the sub-pixels located in
evenrows (wherein 1/2=t1/t2 <1, 1=k=m, and bothk and m
are natural numbers). Preferably, the relationship between t1
and t2 is: 2/3=t1/12<1.

[0036] In the liquid crystal display 100, the 2m scan lines
are often disposed along the a long-axis direction of substrate
and the n/2 of data lines are disposed along a short-axis
direction of substrate. Each scan line is orthogonal to each
data line for reducing the number of the source drivers 130
and further reducing the manufacturing cost the liquid crystal
display 100. Meanwhile, since the gate driver 120 is capable
ofapplying the scanning signals to the two adjacent scan lines
electrically connected to the sub-pixels in a corresponding
column at the same time, and is capable of keeping applying
the scanning signals to the other one of the two adjacent scan
lines even when the sub-pixels connected to one scan line are
enough charged, which guarantees that all the sub-pixels can
be fully charged.
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[0037] Referring to FIG. 5, in a second embodiment, the
first scan line G1 is electrically connected to the sub-pixels
located in even rows such as the sub-pixels G21, R41, and
R(2g)1 in the first column, and the second scan line G2 is
electrically connected to the sub-pixels located in odd rows
such as the sub-pixels R11, B31, and B(2g-1)1 in the first
column. Similarly, the scan line G2k-1 is electrically con-
nected to the sub-pixels located in even rows such as G2k . . .
R(2g)k . . . Bnk in the column k, the scan line G2k is electri-
cally connected to the sub-pixels located in odd rows such as
R1k...BQRg-1)k...G(n-1)kin the column k, the scan line
G2m-1 is electrically connected to the sub-pixels located in
even rows such as G2m .. .R(2g)m . . . Bom in the column m,
and the scan line G2m is electrically connected to the sub-
pixels located in odd rows such as R1m . . . B2g-1)m . . .
G(n-1)m in the column m. For example, the gate driver 120
applies scanning signals to the scan lines G2k-1, G2k at the
same time. The source driver 130 outputs a number of data
signals to the sub-pixels in the column k respectively through
the data lines D1~Dn/2. The gate driver 120 stops applying
the scanning signals to the scan line G24-1 after the corre-
sponding data signals have been written into the sub-pixels
corresponding the scan line G2k-1 correctly. The gate driver
120 stops applying the scanning signals to the scan line G2k
after the corresponding data signals have been written into the
sub-pixels corresponding the scan line G2k correctly.

[0038] Referringto FIG. 6, a driving method for driving the
liquid crystal display 100 is provided. The driving method
includes the following steps:

[0039] Instep S101, providing a gate driver for applying a
number of scanning signals to two adjacent scan lines 2k-1
and 2k at the same time.

[0040] Instep S102, providing a source driver for applying
a number of data signals to sub-pixels in a column k respec-
tively through a data line.

[0041] Instep S103, stopping applying the scanning signals
to the scan line 24-1.

[0042] Instep S104,stopping applying the scanning signals
to the scan line 24

[0043] In step S105, the source driver stops applying the
data signals to the sub-pixels in the column k.

[0044] In an embodiment, in the column k, the scan line
G2k-1 is electrically connected to the sub-pixels located in
odd rows and the scan line G2k is electrically connected to the
sub-pixels located in even rows.

[0045] In another embodiment, in the column k, the scan
line G2k-1 is electrically connected to the sub-pixels located
in even rows, and the scan line G2£ is electrically connected
to the sub-pixels located in odd rows.

[0046] Inanother embodiment, the gate driver keeps apply-
ing the scanning signals to the scan line G24-1 in a time
period t1 and keeps applying the scanning signals to the scan
line G2kina time period t2, wherein 1/2=t1/t2<1. Preferably,
the relationship between t1 and 12 is: 2/3=t1/t2<1.

[0047] In the driving method, the gate driver is capable of
applying the scanning signals to the two adjacent scan lines
electrically connected to the same column at the same time,
and is capable of stopping applying the scanning signals to
one of the two adjacent scan lines when the sub-pixels con-
nected to the corresponding scan line are fully charged, and
further is capable of keeping applying the scanning signals to
the other scan line of the two adjacent scan lines until the
sub-pixels connected to the other scan line are fully charged.
Therefore, the sub-pixels can be fully charged for sufficient
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charging time to improve the display effect and the driving
speed of the liquid crystal display 100.

[0048] Even though information and the advantages of the
present embodiments have been set forth in the foregoing
description, together with details of the mechanisms and
functions of the present embodiments, the disclosure is illus-
trative only; and that changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the present embodiments to the full
extend indicated by the broad general meaning of the terms in
which the appended claims are expressed.

What is claimed is:

1. A liquid crystal display, comprising:

a liquid crystal panel with a plurality of sub-pixels;

2m scan lines disposed on the liquid crystal panel and

extending along a long-axis direction of substrate;

1n/2 data lines disposed on the liquid crystal panel and

extending along a short-axis direction of substrate;

a gate driver for applying a plurality of scanning signals to

the scan lines respectively;

asource driver for applying a plurality of data signals to the

data lines respectively;

wherein the 2m scan lines and the 1/2 data lines define a

sub-pixels area of n rows*m columns, two adjacent scan
lines 24-1 and 2k are alternatively connected to all sub-
pixels in acolumnk, and a data line g of the n/2 data lines
is electrically connected the sub-pixels in two adjacent
rows 2g—1 and 2g, wherein 1 =k=m, 1=g=n/2, m,k, n,
g are all natural numbers, and n is a multiple of two.

2. The liquid crystal display as claimed in claim 1, wherein
inthe column k, the scan line 2k-1 is electrically connected to
sub-pixels located in odd rows and the scan line 2k is electri-
cally connected to sub-pixels located in even rows.

3. The liquid crystal display as claimed in claim 2, wherein
the gate driver applies the scanning signals to the two adjacent
scan lines 2k-1 and 2k at the same time, and the source driver
applies the data signals to the sub-pixels in the column k
through the data lines.

4. The liquid crystal display as claimed in claim 3, wherein
the gate driver stops applying the scanning signals to the scan
line 2k-1 after the data signals are written into the corre-
sponding sub-pixels connected to the scan line 2k-1 cor-
rectly, and the gate driver stops applying the scanning signals
to the scan line 2k after the data signals are written into the
corresponding sub-pixels connected to the scan line 2k cor-
rectly.

5. The liquid crystal display as claimed in claim 1, wherein
inthe column k, the scan line 24-1 is electrically connected to
the sub-pixels located in even rows, and the scan line 2k is
electrically connected to the sub-pixels located in odd rows.

6. The liquid crystal display as claimed in claim 5, wherein
the gate driver applies the scanning signals to the two adjacent
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scan lines 2k-1 and 2k, and the source driver applies the data
signal to the sub-pixels in the column k respectively through
the data lines.

7. The liquid crystal display as claimed in claim 6, wherein
the gate driver stops applying the scanning signals to the scan
line 2k-1 after the data signals are written into the corre-
sponding sub-pixels connected to the scan line 24-1 cor-
rectly, and the gate driver further stops applying the scanning
signals to the scan line 2k after the scanning signals are
written into the corresponding sub-pixels connected to the
scan line 2% correctly.

8. A driving method for driving a liquid crystal display,
comprising the following steps:

providing a gate driver for applying a plurality of scanning

signals to two adjacent scan lines 2k-1 and 2k at the
same time;

providing a source driver for applying a plurality of data

signals to all sub-pixels in a column k respectively
through a plurality of data lines;

stopping applying the scanning signals to the scan line

2k-1,

stopping applying the scanning signals to the scan line 24;

stopping applying the data signals to the sub-pixels in a

column k, wherein k is natural number.

9. The driving method as claimed in claim 8, wherein the
gate driver keeps applying the scanning signals to the scan
line 2k-1 in a first time period t1, the gate driver further keeps
applying the scanning signals to the scan line 2% in a second
time period 12, and 1/2=t1/t2<I.

10. The driving method as claimed in claim 9, wherein
2/3=t1/12<1.

11. The driving method as claimed in claim 8, wherein in
the column k, the scan line 24-1 is electrically connected to
the sub-pixels located in odd rows, and the scan line 2% is
electrically connected to the sub-pixels located in even rows.

12. The driving method as claimed in claim 11, wherein the
gate driver keeps applying the scanning signals to the scan
line 2k-1 in a first time period t1, the gate driver further keeps
applying the scanning signals to the scan line 2% in a second
time period t2, and 1/2=t1/t12<1.

13. The driving method as claimed in claim 12, wherein
213=t1/12<1.

14. The driving method as claimed in claim 8, wherein in
the column k, the scan line 24-1 is electrically connected to
the sub-pixels located in even rows, and the scan line 2% is
electrically connected to the sub-pixels located in odd rows.

15. The driving method as claimed in claim 14, wherein the
gate driver keeps applying the scanning signals to the scan
line 2k-1 in a first time period t1, the gate driver further keeps
applying the scanning signals to the scan line 24 in a second
time period 12, and 1/2=t1/t2<l.

16. The driving method as claimed in claim 15, wherein
2/3=t1/t2<1.
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