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LIQUID CRYSTAL DISPLAY PANEL AND
DEVICE

FIELD OF THE INVENTION

[0001] The present disclosure relates to the field of display
technique, and more particularly to a liquid crystal display
panel and device.

BACKGROUND OF THE INVENTION

[0002] The liquid crystal display panel is the most popular
display panel used in all kinds of electrical devices, such as
mobile phones, personal digital accessors (PDA), digital
cameras, calculators, and portable computers.

[0003] A driving structure of the liquid crystal display
panel as used at the present time is shown in FIG. 1. G1-G12
represent scanning lines while D1-D3 represent data lines.
The number of scanning lines is twice of the horizontal
resolution. Each line of pixels is driven by two scanning
lines. The number of data lines is twice of the vertical
resolution. Each data line drives left row and right row of
pixels beside.

[0004] FIG. 2 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 1. Datal represents the
practical input voltage of the data line D1. Data2 represents
the practical input voltage of the data line D2. Gatel
represents the scanning clock signal of the first scanning line
G1. Gate2 represents the scanning clock signal of the second
scanning line G2. Gate3 represents the scanning clock signal
of the third scanning line G3. Gate4 represents the scanning
clock signal of the fourth scanning line G4.

[0005] FIG. 3 is the charging efficiency of pixels of the
liquid crystal display panel of FIG. 1, wherein L represents
low charging efficiency, while H represents high charging
efficiency. It is obvious that each data line when the polarity
is reversed, the corresponding left side pixels thereof has
low charging efliciency, while the corresponding right side
pixels thereof has high charging efficiency. Thus the low
charging efliciency pixels are in the same row, while the high
charging efficiency pixels are in the other same row. This
causes adjacent lighter line and darker line in the vertical
direction thus negatively affecting the displaying effect.
[0006] Therefore, it is needed to provide a new liquid
crystal display panel and device to overcome the problem
existed in the conventional technologies.

SUMMARY OF THE INVENTION

[0007] An object of the present disclosure is to provide a
liquid crystal display panel and device for promoting display
effect.

[0008] To achieve the above object, the present disclosure
provides a a liquid display panel which comprises a plurality
of scanning lines, a plurality of data lines, and a plurality of
pixels. Each line of pixels is corresponding to a first scan-
ning line and a second scanning line of the scanning lines.
Every two rows of pixels are corresponding to one of the
data lines. The liquid display panel further comprises N
number of pixel groups, each of which comprises at least
one line of pixels. The numbered 2k+1 row of pixels of the
numbered n pixel group is connected with the corresponding
first scanning line. The numbered 2k row of pixels of the
numbered n pixel group is connected with the corresponding
second scanning line. The numbered 2k+1 row of pixels of
the numbered n+1 pixel group is connected with the corre-
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sponding second scanning line, The numbered 2k row of
pixels of the numbered n pixel group is connected with the
corresponding first scanning line, wherein O<n<N, N2, k
0. The turn-on time of the first scanning line corresponding
to each line of pixels is earlier than the turn-on time of the
second scanning line of the line of pixels. The charging
efficiency of pixels corresponding to the first scanning line
is lower than the charging efficiency of pixels corresponding
to the second scanning line. The charging efliciency of
numbered n pixel group in each row of pixels is different
from the charging efficiency of the numbered n+1 pixel
group in said row of pixels.

[0009] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are the same.

[0010] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are different.

[0011] Inembodiments of the present disclosure, the pixel
group comprises two lines of pixels. The numbered 2k+1
row of pixels of the numbered n pixel group is connected
with the corresponding first pixel group, The numbered 2k
row of pixels of the numbered n pixel group is connected
with the corresponding second scanning line. The numbered
2k+1 row of pixels of the numbered n+1 pixel group is
connected with the corresponding second scanning line. The
numbered 2k row of pixels of the numbered n+1 pixel group
is connected with the corresponding first scanning line,
[0012] Inembodiments of the present disclosure, the pixel
group comprises two adjacent lines of pixels.

[0013] In embodiments of the present disclosure, the lig-
uid display panel comprises a plurality of scanning lines, a
plurality of data lines, and a plurality of pixels. Each line of
pixels is corresponding to a first scanning line and a second
scanning line of the scanning lines. Every two rows of pixels
is corresponding to one of the data lines. The liquid display
panel further comprises N number of pixel groups, each of
which comprises at least one line of pixels. The numbered
2k+1 row of pixels of the numbered n pixel group is
connected with the corresponding first scanning line. The
numbered 2k row of pixels of the numbered n pixel group is
connected with the corresponding second scanning line. The
numbered 2k+1 row of pixels of the numbered n+1 pixel
group is connected with the corresponding second scanning
line. The numbered 2k row of pixels of the numbered n pixel
group is connected with the corresponding first scanning
line, wherein 0<n<N, N=2, k=0.

[0014] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are the same.

[0015] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are different.

[0016] In embodiments of the present disclosure, the
charging efficiency of numbered n pixel group in each row
of pixels is different from the charging efficiency of num-
bered n+1 pixel group in said row of pixels.

[0017] In embodiments of the present disclosures, the
turn-on time of the first scanning line corresponding to each
line of pixels is earlier than the turn-on time of the second
scanning line of said line of pixels. The charging efficiency
of pixels corresponding to the first scanning line is lower
than the charging efficiency of pixels corresponding to the
second scanning line.
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[0018] An embodiment of the present disclosure, the pixel
group comprises two lines of pixels. The numbered 2k+1
row of pixels of the numbered n pixel group is connected
with the corresponding first scanning line. The numbered 2k
row of pixels of the numbered n pixel group is connected
with the corresponding second scanning line. The numbered
2k+1 row of pixels of the numbered n+1 pixel group is
connected with the corresponding second scanning line. The
numbered 2k row of pixels of the numbered n pixel group is
connected with the corresponding first scanning line.
[0019] Inembodiments of the present disclosure, the pixel
group comprises two adjacent lines of pixels.

[0020] In embodiments of the present disclosure, the lig-
uid crystal display device comprises: a backlight module and
a liquid crystal display panel which comprises a plurality of
scanning lines, a plurality of data lines, and a plurality of
pixels. Each line of pixels is corresponding to a first scan-
ning line and a second scanning line of the scanning lines,
every two rows of pixels is corresponding to one of the data
lines. The liquid display panel further comprises N number
of pixel groups, each of which comprises at least one line of
pixels. The 2k+1 row of pixels of the numbered n pixel
group is connected with the corresponding first scanning
line. The numbered 2k row of pixels of the numbered n pixel
group is connected with the corresponding second scanning
line. The 2k+1 row of pixels of the numbered n+1 pixel
group is connected with the corresponding second scanning
line. The numbered 2k row of pixels of the numbered n pixel
group is connected with the corresponding first scanning
line, wherein 0<n<N, Nz2, k=0.

[0021] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are the same.

[0022] In embodiments of the present disclosure, the volt-
age polarities of two adjacent two data lines at the same
moment are different.

[0023] In embodiments of the present disclosure, charging
efficiency of numbered n pixel group in each row of pixels
is different from the charging efficiency of numbered n+1
pixel group in said row of pixels.

[0024] In embodiments of the present disclosure, the turn-
on time of the first scanning line corresponding to each line
of pixels is earlier than the turn-on time of the second
scanning line of the line of pixels. The charging efficiency of
pixels corresponding to the first scanning line is lower than
the charging efficiency of pixels corresponding to the second
scanning line.

[0025] Inembodiments of the present disclosure, the pixel
group comprises two lines of pixels. The numbered 2k+1
row of pixels of the numbered n pixel group is connected
with the corresponding first scanning line. The numbered 2k
row of pixels of the numbered n pixel group is connected
with the corresponding second scanning line. The numbered
2k+1 row of pixels of the numbered n+l pixel group is
connected with the corresponding second scanning line. The
numbered 2k row of pixels of the numbered n pixel group is
connected with the corresponding first scanning line.
[0026] In embodiments of the present disclosure, the turn-
on time of the first scanning line corresponding to each line
of pixels is earlier than the turn-on time of the second
scanning line of said line of pixels. The charging efficiency
of pixels corresponding to the first scanning line is lower
than the charging efficiency of pixels corresponding to the
second scanning line.

Nov. 8,2018

[0027] In embodiments of the present disclosure, the lig-
uid crystal display panel and device comprises a plurality of
pixels which are classified into pixel groups, each of which
comprises at least one line of pixels. Pixels in the same row
of adjacent two pixel groups are connected with scanning
lines having different driving time thus causing different
charging efficiencies therebetween, preventing lighter and
darker lines from generating in the vertical direction, thus
promoting displaying effect.

[0028] For more clearly and easily understanding above
content of the present disclosure, the following text will take
a preferred embodiment of the present disclosure with
reference to the accompanying drawings for detailed
description as follows.

DESCRIPTION OF THE DRAWINGS

[0029] The technical solution, as well as beneficial advan-
tages, of the present disclosure will be apparent from the
following detailed description of one or more embodiments
of the present disclosure, with reference to the attached
drawings. In the drawings:

[0030] FIG. 1 is a driving structure of the liquid crystal
display panel as used at the present time.

[0031] FIG. 2 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 1.

[0032] FIG. 3 is the charging efliciency of pixels of the
liquid crystal display panel of FIG. 1.

[0033] FIG. 4 is the driving structure of the liquid crystal
display panel in accordance with a first embodiment.
[0034] FIG. 5 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 4.

[0035] FIG. 6 is the illustrative diagram of charging effi-
ciency of the pixels of the liquid crystal display panel of
FIG. 4.

[0036] FIG. 7 is the driving structure of the liquid crystal
display panel in accordance with a second embodiment.
[0037] FIG. 8 is the driving structure of the liquid crystal
display panel of FIG. 7.

[0038] FIG. 9 is the illustrative diagram of charging effi-
ciency of the pixels of the liquid crystal display panel of
FIG. 7.

[0039] FIG. 10 is the driving structure of the liquid crystal
display panel in accordance with a second embodiment.
[0040] FIG. 11 is the driving structure of the liquid crystal
display panel of FIG. 10.

[0041] FIG. 12 is the illustrative diagram of charging
efficiency of the pixels of the liquid crystal display panel of
FIG. 10.

[0042] FIG. 13 is the driving structure of the liquid crystal
display panel in accordance with a second embodiment.
[0043] FIG. 14 is the driving structure of the liquid crystal
display panel of FIG. 13.

[0044] FIG. 15 is the illustrative diagram of charging
efficiency of the pixels of the liquid crystal display panel of
FIG. 13.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0045] The embodiments described herein, with reference
to the accompanying drawings, are explanatory, illustrative,
and used to generally understand the present disclosure.
Furthermore, directional terms described by the present
disclosure, such as upper, lower, front, rear, left, right, inner,
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outer, side, etc., are only directions by referring to the
accompanying drawings, and thus the used directional terms
are used to describe and understand the present disclosure,
but the present disclosure is not limited thereto.

[0046] In the drawings, modules, parts or components
with similar structures are labeled with the same reference
number.

[0047] In addition, terms such as “first” and “second” are
used herein for purposes of description and are not intended
to indicate or imply relative importance or significance. In
the description of the present disclosure, “a plurality of”
relates to two or more than two. Furthermore, the terms
“including” and “having” and any deformations thereof are
intended to cover non-exclusive inclusion.

[0048] Referring now to FIGS. 4 to 6, particularly to FIG.
4, a driving structure of the liquid crystal display panel in
accordance with a first embodiment is illustrated.

[0049] In the first embodiment of the present disclosure,
the liquid crystal display panel comprises a plurality of
scanning lies G1-G16, a plurality of data lines D1-D3, and
a plurality of pixels 101. Each line of pixels is correspond-
ingly configured with two scanning lines named the first
scanning line and the second scanning line. For example, the
first line of pixels as shown at the top of FIG. 4 is corre-
spondingly configured with the first scanning line G1 and
the second scanning line G2 at its two sides. Two adjacent
rows of pixels are correspondingly configured with a data
line therebetween. For example, data line D1 is connected
with the first row of pixels and the second row of pixels.
Data line D2 is connected with the third row of pixels and
the fourth row of pixels. Data line D3 is connected with the
fifth row of pixels and the sixth row of pixels.

[0050] Theliquid crystal display panel of this embodiment
comprises four pixel groups 11-14. Each pixel group com-
prises two lines of pixels which are adjacent to each other in
this embodiment. The two lines of pixels may be not
adjacent to each other in another embodiment.

[0051] The numbered 2k+1 row of pixels of the numbered
n pixel group is connected with the corresponding first
scanning line. The numbered 2k row of pixels of the
numbered n pixel group is connected with the corresponding
second scanning line. The numbered 2k+1 row of pixels of
the numbered n+1 pixel group is connected with the corre-
sponding second scanning line, The numbered 2k row of
pixels of the numbered n pixel group is connected with the
corresponding first scanning line, wherein 0<n<N, N=z2,
k=0.

[0052] For example, the first pixel group 11 comprises a
first line of pixels 111 and a second line of pixels 112. The
second pixel group 12 comprises a third line of pixel 123 and
a fourth line of pixel 124. Taking the first pixel group 11 and
the second pixel group 12 as an example, the pixels in the
odd numbered rows are respectively connected with the
corresponding first scanning lines G1, G3. The pixels in the
even numbered rows are respectively connected with the
corresponding second scanning lines G2, G4. More specifi-
cally, the odd numbered row pixels in the first line of pixels
111 of the first pixel group 11 are connected with the first
scanning line G1, while the even numbered row pixels in the
first line of pixels 111 of the first pixel group 11 are
connected with the second scanning line G2. More specifi-
cally, the odd numbered row pixels in the second line of
pixels 112 of the first pixel group 11 are connected with the
first scanning line G3, while the even numbered row pixels
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in the second line of pixels 112 of the first pixel group 11 are
connected with the second scanning line G4.

[0053] The odd numbered row pixels in the third line and
fourth line of pixels 123, 124 of the second pixel group 12
are connected with the second scanning lines G6, G8. The
even numbered row pixels in the third line and fourth line of
pixels 123, 124 of the second pixel group 12 are connected
with the first scanning lines G5, G7. More specifically, the
odd numbered row pixels in the third line of pixels 123 of
the second pixel group 12 are connected with the second
scanning line G6. The even numbered row pixels in the third
line of pixels 123 of the second pixel group 12 are connected
with the first scanning line G5. The odd numbered row
pixels in the fourth line of pixels 124 of the second pixel
group 12 are connected with the second scanning line G8.
The even numbered row pixels in the fourth line of pixels
124 of the second pixel group 12 are connected with the first
scanning line G7.

[0054] In another embodiment, the odd numbered row
pixels of the first pixel group are connected with the second
scanning lines. The even numbered row pixels of the first
pixel group are connected with the first scanning lines. The
odd numbered row pixels of the second pixel group are
connected with the first scanning lines. The even numbered
row pixels of the second pixel group are connected with the
corresponding second scanning line.

[0055] The voltage polarities of two adjacent data lines at
the same moment are the same thus causing same voltage
polarity for pixels at the same line.

[0056] Itis understandable, the liquid crystal display panel
may comprise two, three, four or even more pixel groups.
[0057] Every eight pixels are set as a repeated unit for a
same corresponding data line. In FIG. 4, the data line D1
drives its corresponding repeated unit of pixels with a
sequence as: P11, P12, P21, P22, P32, P31, P42, P41,
wherein the two-digit numbers 11, 12, 21, 22, 32, 31, 42, 41
represent the positions of corresponding pixels in the matrix,
the first digit representing the line number, the second digit
representing the row number. For example, P11 represents
the pixel positioned in the first line and in the first row.
[0058] FIG. 5 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 4. Datal represents the
input voltage wave of data line D1. Data2 represents the
input voltage wave of data line D2. Gatel represents the
input scanning signal wave of the first scanning line G1.
Gate2 represents the input scanning signal wave of the
second scanning line G2. Gate3 represents the input scan-
ning signal wave of the third scanning line G3. Gated
represents the input scanning signal wave of the fourth
scanning line G4.

[0059] The turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the turn-on
time of the second scanning line corresponding to the same
line of pixels. For example, the turn-on time of the first
scanning line G1 corresponding to the first line of pixels 111
is earlier than the turn-on time of the second scanning line
G2 corresponding to the same line of pixels 111.

[0060] FIG. 6 is the illustrative diagram of charging effi-
ciency of the pixels of the liquid crystal display panel of
FIG. 4. “L” represents low charging efficiency, while “H”
represents high charging efficiency. From FIG. 6 it can be
seen when the voltage polarity of the data line is reversed,
the pixels which are driven earlier have low charging
efficiency, while the pixels which are driven later have high
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charging efficiency. In another word, the pixels of each line
corresponding to the first scanning line have lower charging
efficiency than the other pixels of the same line correspond-
ing to the second scanning line.

[0061] All the low charging efficiency pixels may be
positioned not in the same row, but in different rows, by
using the driving structure of the liquid crystal display panel
of FIG. 4. The pixels in numbered n pixel group have
different charging efficiency compared to the charging effi-
ciency of the pixels in numbered n+1 pixel group. For
example, the pixels of the first pixel group in the first row
have different charging efficiency compared to the pixels of
the second pixel group in the first row. It may be concluded
that the high charging efficiency pixels and the low charging
efficiency pixels alternatively positioned in the same row
(for example, first row) thereby preventing lighter and
darker lines in the vertical direction, thus promoting the
displaying effect of the liquid crystal display panel.

[0062] Referring to FIGS. 7-9, FIG. 7 is the driving
structure of the liquid crystal display panel in accordance
with a second embodiment.

[0063] The liquid crystal display panel of the second
embodiment also comprises four pixel groups 21-24 and
each pixel group 21-24 respectively comprises a first line of
pixels 211, 221, 231, 241, and a second line of pixels 212,
222, 232, 242. The driving structure of FIG. 7 is different
from the driving structure of FIG. 4 in that the input voltage
polarities of the adjacent two data lines are different (FIG. 7)
therefore the voltage polarities of pixels of the same line are
alternatively changed according to the corresponding data
lines. For example, for all the pixels in the first line of pixels
211 of the first pixel group 21: the pixels beside (or adjacent
to) the first data line D1 have negative voltage polarity, the
pixels beside (or adjacent to) the second data line D2 have
positive voltage polarity, and the pixels beside (or adjacent
to) the third data line D3 have negative voltage polarity.
Therefore, the pixels in each line of the liquid crystal display
panel as shown in FIG. 7 not only have high charging
efficiency H and low charging efficiency L alternatively
positioned, but also have positive voltage polarity and
negative voltage polarity alternatively positioned.

[0064] FIG. 8 is the driving structure of the liquid crystal
display panel of FIG. 7. Datal represents the input voltage
wave of data line D1. Data2 represents the input voltage
wave of data line D2. Gatel represents the input scanning
signal wave of the first scanning line G1. Gate2 represents
the input scanning signal wave of the second scanning line
G2. Gate3 represents the input scanning signal wave of the
third scanning line G3. Gate4 represents the input scanning
signal wave of the fourth scanning line G4.

[0065] The turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the turn-on
time of the second scanning line corresponding to the same
line of pixels. For example, the turn-on time of the pixels of
the first line of pixels 211 of the first pixel group 21
corresponding to the first scanning line G1 is earlier than the
turn-on time of the other pixels of the first line of pixels 211
of the first pixel group 21 corresponding to the second
scanning line G2.

[0066] FIG. 9 is the illustrative diagram of charging effi-
ciency of the pixels of the liquid crystal display panel of
FIG. 7. “L” represents low charging efficiency, while “H”
represents high charging efficiency. From FIG. 9 it can be
seen when the voltage polarity of the data line is reversed,
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the pixels which are driven earlier have low charging
efficiency, while the pixels which are driven later have high
charging efliciency. In other words, the pixels of each line
corresponding to the first scanning line have lower charging
efficiency than the other pixels of the same line correspond-
ing to the second scanning line. Using the driving structure
of the liquid crystal display panel as shown in FIG. 7, each
row of pixels may contain both low charging efficiency
pixels and high charging efficiency pixels. In other words, all
the low charging efficiency pixels are not positioned in the
same row. The charging efficiency of numbered n pixel
group in each row of pixels is different from the charging
efficiency of numbered n+1 pixel group in said row of pixels.
In other words, the pixels with high charging efficiency H
and the pixels with low charging efficiency L are alterna-
tively positioned in each row thus preventing generating
lighter and darker rows vertically and promoting the dis-
playing effect.

[0067] Referring to FIGS. 10-12, FIG. 10 is the driving
structure of the liquid crystal display panel in accordance
with a third embodiment of the present invention.

[0068] The liquid crystal display panel of the present
embodiment is different from the liquid crystal display panel
of the first embodiment in that the liquid crystal display
panel comprises six pixel groups 31-36, each of which
comprises a line of pixels. The odd numbered 2k+1 row of
pixels of the numbered n pixel group is connected with the
corresponding first scanning line. The numbered 2k row of
pixels of the numbered n pixel group is connected with the
corresponding second scanning line. The numbered 2k+1
row of pixels of the numbered n+1 pixel group is connected
with the corresponding second scanning line, The even
numbered 2k row of pixels of the numbered n pixel group is
connected with the corresponding first scanning line,
wherein 0<n<N, N=z2, k=0.

[0069] Forexample, the first pixel group 31 comprises the
first line of pixels. The second pixel group 32 comprises the
second line of pixels. Taking the first pixel group 31 and the
second pixel group 32 as an example, the pixels of odd
numbered row of the first pixel group 31 are connected with
the corresponding first scanning line G1, while the pixels of
even numbered row are connected with the corresponding
second scanning line G2. The pixels of odd numbered row
of the second pixel group 32 are connected with the corre-
sponding second scanning line G4, while the pixels of even
numbered row are connected with the corresponding first
scanning line G3. Other pixel groups 33-36 are similar to the
first and second pixel groups as shown in FIG. 10.

[0070] Every eight pixels are set as a repeated unit for a
same corresponding data line. In FIG. 10, the data line D1
drives its corresponding repeated unit of pixels with a
sequernce as:

[0071] P11, P12, P21, P22, P32, P31, P42, P41, wherein
the two-digit numbers 11, 12, 21, 22, 32, 31, 42, 41 each
respectively represent the positions of corresponding pixels
in the matrix, the first digit representing the line number of
the pixel, the second digit representing the row number of
the pixel. For example, P11 represents the pixel positioned
in the first line and in the first row.

[0072] Every two adjacent data lines as shown in this
embodiment have the same input data voltage polarity,
therefore the pixels in the same line have the same voltage
polarity.
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[0073] FIG. 11 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 10. Datal represents the
input voltage wave of data line D1. Data2 represents the
input voltage wave of data line D2. Gatel represents the
input scanning signal wave of the first scanning line G1.
Gate2 represents the input scanning signal wave of the
second scanning line G2. Gate3 represents the input scan-
ning signal wave of the third scanning line G3. Gated
represents the input scanning signal wave of the fourth
scanning line G4.

[0074] The turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the turn-on
time of the second scanning line corresponding to the same
line of pixels. For example, the turn-on time of the first
scanning line G1 corresponding to the first line of pixels 31
is earlier than the turn-on time of the second scanning line
G2 corresponding to the same line of pixels 31.

[0075] FIG. 12 is the illustrative diagram of charging
efficiency of the pixels of the liquid crystal display panel of
FIG. 10. “L” represents low charging efficiency, while “H”
represents high charging efficiency. From FIG. 12 it can be
seen when the voltage polarity of the data line is reversed,
the pixels which are driven earlier have low charging
efficiency, while the pixels which are driven later have high
charging efficiency. All the low charging efliciency pixels
may be positioned not in the same row, but in different rows,
by using the driving structure of the liquid crystal display
panel of FIG. 10. In other words, the pixels of each line
corresponding to the first scanning line G1 have lower
charging efficiency than the other pixels of the same line
corresponding to the second scanning line G2. The pixel of
each row positioned in numbered n pixel group has different
charging efficiency compared to the charging efficiency of
the pixel of the same row positioned in numbered n+1 pixel
group. For example, the pixel P11 of the first pixel group 31
in the first row has different charging efficiency compared to
the pixel P21 of the second pixel group 32 in the first row.
Tt may be concluded that the high charging efficiency pixels
and the low charging efficiency pixels alternatively posi-
tioned in the same row (for example, the first row) thereby
preventing lighter and darker lines in the vertical direction,
thus promoting the displaying effect of the liquid crystal
display panel.

[0076] Referring to FIGS. 13-15, FIG. 13 is the driving
structure of the liquid crystal display panel in accordance
with a fourth embodiment of the present invention.

[0077] The liquid crystal display panel of the present
embodiment comprises six pixel groups 41-46. The driving
structure of FIG. 13 is different from the driving structure of
FIG. 10 in that the input voltage polarities of the adjacent
two data lines are different (FIG. 13) therefore the voltage
polarities of pixels of the same line are alternatively changed
according to the corresponding data lines. For example, for
all the pixels in the first line of pixels 41 (i.e., the first pixel
group 41): the pixels beside (or adjacent to) the first data line
D1 have negative voltage polarity, the pixels beside (or
adjacent to) the second data line D2 have positive voltage
polarity, and the pixels beside (or adjacent to) the third data
line D3 have negative voltage polarity. Therefore, the pixels
in each line of the liquid crystal display panel as shown in
FIG. 13 not only have high charging efficiency H and low
charging efliciency L alternatively positioned, but also have
positive voltage polarity and negative voltage polarity alter-
natively positioned.
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[0078] FIG. 14 is the driving clock timing diagram of the
liquid crystal display panel of FIG. 13. Datal represents the
input voltage wave of data line D1. Data2 represents the
input voltage wave of data line D2. Gatel represents the
input scanning signal wave of the first scanning line G1.
Gate2 represents the input scanning signal wave of the
second scanning line G2. Gate3 represents the input scan-
ning signal wave of the third scanning line G3. Gated
represents the input scanning signal wave of the fourth
scanning line G4.

[0079] The turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the turn-on
time of the second scanning line corresponding to the same
line of pixels. For example, the turn-on time of the first
scanning line G1 corresponding to the first line of pixels 41
is earlier than the turn-on time of the second scanning line
G2 corresponding to the same line of pixels 41.

[0080] FIG. 15 is the illustrative diagram of charging
efficiency of the pixels of the liquid crystal display panel of
FIG. 13. “L” represents low charging efficiency, while “H”
represents high charging efficiency. From FIG. 15 it can be
seen when the voltage polarity of the data line is reversed,
the pixels which are driven earlier have low charging
efficiency, while the pixels which are driven later have high
charging efficiency. All the low charging efliciency pixels
may be positioned not in the same row, but in different rows,
by using the driving structure of the liquid crystal display
panel of FIG. 13. In other words, the pixels of each line
corresponding to the first scanning line G1 have lower
charging efficiency than the other pixels of the same line
corresponding to the second scanning line G2. All the low
charging efficiency pixels may be positioned not in the same
row, but in different rows, by using the driving structure of
the liquid crystal display panel of FIG. 13. The pixel of each
row positioned in numbered n pixel group has different
charging efficiency compared to the charging efficiency of
the pixel of the same row positioned in numbered n+1 pixel
group. For example, the pixel P11 of the first pixel group 41
in the first row has different charging efliciency compared to
the pixel P21 of the second pixel group 42 in the first row.
It may be concluded that the high charging efficiency pixels
and the low charging efficiency pixels alternatively posi-
tioned in the same row (for example, the first row) thereby
preventing lighter and darker lines in the vertical direction,
thus promoting the displaying effect of the liquid crystal
display panel.

[0081] The liquid crystal display panel and device of the
present invention comprises a plurality of pixels which are
classified into pixel groups, each of which comprises at least
one line of pixels. Pixels in the same row of adjacent two
pixel groups are connected with scanning lines having
different driving time thus causing different charging efi-
ciencies therebetween, preventing lighter and darker lines
from generating in the vertical direction, thus promoting
displaying effect.

[0082] The present disclosure has been described with a
preferred embodiment thereof. The preferred embodiment is
not intended to limit the present disclosure, and it is under-
stood that many changes and modifications to the described
embodiment can be carried out without departing from the
scope and the spirit of the invention that is intended to be
limited only by the appended claims.
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What is claimed is:
1. A liquid crystal display panel, wherein the liquid crystal
display panel comprises a plurality of scanning lines, a
plurality of data lines, and a plurality of pixels, each line of
pixels being corresponding to a first scanning line and a
second scanning line of the scanning lines, every two rows
of pixels being corresponding to one of the data lines;
wherein the liquid crystal display panel further comprises
N number of pixel groups, each of which comprises at
least one line of pixels, wherein the 2k+1 row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein the num-
bered 2k row of pixels of the numbered n pixel group
is connected with the corresponding second scanning
line;
wherein the 2k+1 row of pixels of the numbered n+1 pixel
group is connected with the corresponding second
scanning line, wherein the numbered 2k row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein 0<n<N, N
2, k0,

wherein the turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the
turn-on time of the second scanning line of said line of
pixels, wherein the charging efficiency of pixels corre-
sponding to the first scanning line is lower than the
charging efficiency of pixels corresponding to the sec-
ond scanning line; the charging efficiency of the num-
bered n pixel group in each row of pixels is different
from the charging efliciency of the numbered n+1 pixel
group in said row of pixels.

2. The liquid crystal display panel according to claim 1,
wherein the voltage polarities of two adjacent two data lines
at the same moment are the same.

3. The liquid crystal display panel according to claim 1,
wherein the voltage polarities of two adjacent data lines at
the same moment are different.

4. The liquid crystal display panel according to claim 1,
wherein the pixel group comprises two lines of pixels;
wherein the numbered 2k+1 row of pixels of the numbered
n pixel group is connected with the corresponding first
scanning line, wherein the numbered 2k row of pixels of the
numbered n pixel group is connected with the corresponding
second scanning line;

wherein the numbered 2k+1 row of pixels of the num-

bered n+1 pixel group is connected with the corre-
sponding second scanning line, wherein the numbered
2k row of pixels of the numbered n+1 pixel group is
connected with the corresponding first scanning line,

5. The liquid crystal display panel according to claim 4,
wherein the pixel group comprises two adjacent lines of
pixels.

6. A liquid crystal display panel, wherein the liquid
display panel comprises a plurality of scanning lines, a
plurality of data lines, and a plurality of pixels, each line of
pixels being corresponding to a first scanning line and a
second scanning line of the scanning lines, every two rows
of pixels being corresponding to one of the data lines;

wherein the liquid display panel further comprises N

number of pixel groups, each of which comprises at
least one line of pixels, wherein the 2k+1 row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein the num-
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bered 2k row of pixels of the numbered n pixel group
is connected with the corresponding second scanning
line;

wherein the 2k+1 row of pixels of the numbered n+1 pixel

group is connected with the corresponding second
scanning line, wherein the numbered 2k row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein 0<n<N, N
2, k.

7. The liquid crystal display panel according to claim 6,
wherein the voltage polarities of two adjacent two data lines
at the same moment are the same.

8. The liquid crystal display panel according to claim 6,
wherein the voltage polarities of two adjacent two data lines
at the same moment are different.

9. The liquid crystal display panel according to claim 6,
wherein the charging efficiency of numbered n pixel group
in each row of pixels is different from the charging efficiency
of numbered n+1 pixel group in said row of pixels.

10. The liquid crystal display panel according to claim 6,
wherein the turn-on time of the first scanning line corre-
sponding to each line of pixels is earlier than the turn-on
time of the second scanning line of said line of pixels,
wherein the charging efficiency of pixels corresponding to
the first scanning line is lower than the charging efliciency
of pixels corresponding to the second scanning line.

11. The liquid crystal display panel according to claim 6,
wherein the pixel group comprises two lines of pixels;
wherein the 2k+1 row of pixels of the numbered n pixel
group is connected with the corresponding first scanning
line, wherein the numbered 2k row of pixels of the num-
bered n pixel group is connected with the corresponding
second scanning line;

wherein the 2k+1 row of pixels of the numbered n+1 pixel

group is connected with the corresponding second
scanning line, wherein the numbered 2k row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line,

12. The liquid crystal display panel according to ¢laim 11,
wherein the pixel group comprises two adjacent lines of
pixels.

13. A liquid crystal display device, wherein the liquid
crystal display device comprises: a backlight module and a
liquid crystal display panel which comprises a plurality of
scanning lines, a plurality of data lines, and a plurality of
pixels, each line of pixels being corresponding to a first
scanning line and a second scanning line of the scanning
lines, every two raws of pixels being corresponding to one
of the data lines;

wherein the liquid display panel further comprises N

number of pixel groups, each of which comprises at
least one line of pixels, wherein the 2k+1 row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein the num-
bered 2k row of pixels of the numbered n pixel group
is connected with the corresponding second scanning
line;

wherein the 2k+1 row of pixels of the numbered n+1 pixel

group is connected with the corresponding second
scanning line, wherein the numbered 2k row of pixels
of the numbered n pixel group is connected with the
corresponding first scanning line, wherein 0<n<N, N
O, kO,
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14. The liquid crystal display device according to claim
13, wherein the voltage polarities of two adjacent data lines
at the same moment are the same.

15. The liquid crystal display device according to claim
13, wherein the voltage polarities of two adjacent data lines
at the same moment are different.

16. The liquid crystal display device according to claim
13, wherein the charging efficiency of numbered n pixel
group in each row of pixels is different from the charging
efficiency of numbered n+1 pixel group in said row of pixels.

17. The liquid crystal display device according to claim
13, wherein the turn-on time of the first scanning line
corresponding to each line of pixels is earlier than the
turn-on time of the second scanning line of said line of
pixels, wherein the charging efliciency of pixels correspond-
ing to the first scanning line is lower than the charging
efficiency of pixels corresponding to the second scanning
line.
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18. The liquid crystal display device according to claim
13, wherein the pixel group comprises two lines of pixels;
wherein the numbered 2k+1 row of pixels of the numbered
n pixel group is connected with the corresponding first
scanning line, wherein the numbered 2k row of pixels of the
numbered n pixel group is connected with the corresponding
second scanning line;

wherein the numbered 2k+1 row of pixels of the num-
bered n+1 pixel group is connected with the corre-
sponding second scanning line, wherein the numbered
2k row of pixels of the numbered n pixel group is
connected with the corresponding first scanning line.

19. The liquid crystal display device according to claim
18, wherein the pixel group comprises two adjacent lines of
pixels.
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