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DRIVING METHODS OF POLARITY
INVERSION OF LIQUID CRYSTAL PANELS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present disclosure relates to liquid crystal
display technology, and more particularly to a driving
method of polarity inversion of liquid crystal panels.
[0003] 2. Discussion of the Related Art

[0004] Image sticking (IS) a common issue on liquid
crystal devices (LCDs). The liquid crystal molecules may be
twisted due to the electrical field caused by direct current
(DC), and then polar electrical fields are generated. This may
cause biased DC, and may results in IS issue. Usually, the
voltage driving methods of positive/negative polarity inver-
sion are adopted to overcome this issue. However, as the
material may cause pollution, inefficient manufacturing pro-
cess, or other issues, the IS issue may still happen when
static images have been displayed for a long period of time.
[0005] In addition, when the LCD is driven by the voltage
driving method of positive/negative polarity inversion of a
fixed common voltage (VCOM), as the positive voltage and
the negative voltage of the VCOM of some locations are
asymmetric, the liquid crystal panel may flicker. With
respect to this issue, Multi-VCOM solution has been devel-
oped, and different VCOM are configured to drive different
areas of the liquid crystal panel. However, the cost of
adopting such technology is still high.

SUMMARY

[0006] In order to overcome the above problems, the
present disclosure relates to a driving method of polarity
inversion of liquid crystal panels for enhancing the IS issues
when the liquid crystal panel displays the images.

[0007] In one aspect, a driving method of polarity inver-
sion of liquid crystal panels includes:

[0008] driving sub-pixels within a predetermined area of
the liquid crystal panel by a period having m number of
consecutive frames, and m is an integer larger than four; and
wherein polarity of sub-pixel driving voltage of a first
predetermined number of consecutive frames among the m
number of frames being the same, and the polarity of the
sub-pixel driving voltage of the frames other than the first
predetermined number of consecutive frames being opposite
to the polarity of the sub-pixel driving voltage of the
adjacent frames.

[0009] Wherein: when the first predetermined number is
even, m is an odd number larger than the first predetermined
number; and when the first predetermined number is odd, m
is an even number larger than the first predetermined num-
ber.

[0010] Wherein the predetermined area is the whole area
of the liquid crystal panel.

[0011] Wherein the predetermined area is one area within
a plurality of areas of the liquid crystal panel.

[0012] Wherein the sub-pixels within another area of the
plurality of areas of the liquid crystal panel are driven by the
period having n number of consecutive frames, and n is an
integer larger than four; and wherein the polarity of the
sub-pixel driving voltage of the second predetermined num-
ber of consecutive frames among the n number of frames are
the same, and the polarity of the sub-pixel driving voltage of
the frames other than the second predetermined number of
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consecutive frames is opposite to the polarity of the sub-
pixel driving voltage of adjacent frames.

[0013] Wherein: when the second predetermined number
is even, m is an odd number larger than the second prede-
termined number; and when the second predetermined num-
ber is odd, m is an even number larger than the second
predetermined number.

[0014] Wherein when m equals with n, the polarity of the
sub-pixel driving voltage of the i-th frame of the m number
of the consecutive frames is opposite to the polarity of the
sub-pixel driving voltage of the i-th frame of the n number
of the consecutive frames, and wherein i€[1, m].

[0015] Wherein: under the condition that the first prede-
termined number is two and m equals 5 and the second
predetermined number is two and m equals 3, the polarity of
the sub-pixel driving voltage of the five consecutive frames
within one area are positive, negative, positive, positive, and
negative, and the polarity of the sub-pixel driving voltage of
the five consecutive frames within another area may be
negative, positive, negative, negative, and positive; or under
the condition that the first predetermined number is two and
m equals 5 and the second predetermined number is two and
m equals 5, the polarity of the sub-pixel driving voltage of
the five consecutive frames within one area are negative,
positive, negative, negative, and positive, and the polarity of
the sub-pixel driving voltage of the five consecutive frames
within another area are positive, negative, positive, positive,
and negative.

[0016] In view of the above, the driving method not only
can eliminate the IS issue, but also can eliminate the flicker
issue at the same time.

[0017] In order to further understand the characteristics of
the invention as well as technical content, see the following
detailed description of the present invention and the accom-
panying drawings, drawings, however, for reference pur-
poses only and description of use is not intended to limit the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Below in conjunction with the accompanying
drawings, through a specific embodiment of the present
invention is described in detail, and will make apparent the
technical solution of the present invention, and other ben-
eficial effects.

[0019] FIG. 1 is a sectional view of the polarity change of
a portion of frames of the driving voltage of the sub-pixel
within an area among a plurality of areas of the liquid crystal
panel in accordance with one embodiment.

[0020] FIG. 2 is a sectional view of the polarity change of
a portion of frames of the driving voltage of the sub-pixel
within another area among a plurality of areas of the liquid
crystal panel in accordance with one embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0021] Embodiments of the invention will now be
described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the
invention are shown.

[0022] In the embodiment, the driving method of the
positive/negative polarity inversion of the liquid crystal
panels may be adopted to drive sub-pixels within a prede-
termined area of the liquid crystal panel for a consecutive
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period equaling to m number of frames. That is, the sub-
pixels of the predetermined areas of the liquid crystal panel
may be driven in accordance with the polarity of the
sub-pixel driving voltage of each frame of the m number of
frames recurrently. In an example, m is an integer larger than
four.

[0023] Here, m is an integer larger than four. The polarity
of the sub-pixel driving voltage of the first predetermined
number of consecutive frames among the m number of
frames are the same. The polarity of the sub-pixel driving
voltage of the frames other than the first predetermined
number of frames is opposite to the polarity of the sub-pixel
driving voltage of the adjacent frames. Here, the liquid
crystal panel may be any kind of liquid crystal panels. The
first predetermined number of consecutive frames having the
same polarity of the sub-pixel driving voltage may be
arranged in any locations of the m number of frames.
Preferably, the first predetermined number of consecutive
frames may be arranged in the last frame of the m number
of frames.

[0024] It can be understood that the first predetermined
number is an integer larger than one. For instance, the first
predetermined number may be two. That is, the first prede-
termined number may be configured accordingly. When the
first predetermined number is even, m is an odd number
larger than the first predetermined number. When the first
predetermined number is odd, m is an even number larger
than the first predetermined number. It can be understood
that the value of m may be selected by experiments, or be
calculated by theory.

[0025] The predetermined area may be a complete area of
the liquid crystal panel. That is, all of the sub-pixels are
driven by the same period, i.e., the same consecutive m
number of frames, so as to become the driving method of the
positive/negative polarity inversion in the embodiments.
[0026] In addition, the predetermined area may be one of
the area among the plurality of areas of the liquid crystal
panel. At this moment, the sub-pixels within other areas of
the liquid crystal panel may be driven by other conventional
areas.

[0027] Inanexample, the sub-pixels in another area of the
liquid crystal panel may be driven by the period of consecu-
tive n number of frames. Here, n is an integer larger than
four. The polarity of the sub-pixel driving voltage of the
second predetermined number of consecutive frames among
then number of frames are the same. The polarity of the
sub-pixel driving voltage of the frames other than the second
predetermined number of consecutive frames is opposite to
the polarity of the sub-pixel driving voltage of the adjacent
frames.

[0028] The second predetermined number of consecutive
frames having the same polarity of the sub-pixel driving
voltage may be arranged in any locations of the m number
of frames. Preferably, the first predetermined number of
consecutive frames may be arranged in the last frame of the
m number of frames.

[0029] It can be understood that the second predetermined
number is an integer larger than one. For instance, the
second predetermined number may be two. That is, the
second predetermined number may be configured accord-
ingly. When the second predetermined number is even, n is
an odd number larger than the second predetermined num-
ber. When the second predetermined number is odd, n is an
even number larger than the second predetermined number.
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It can be understood that the value of m may be selected by
experiments, or be calculated by theory.

[0030] Here, n may be equal to or different from m. The
second predetermined number may be equal to or different
from the first predetermined number. The location of the
second predetermined number of consecutive frames having
the same polarity of sub-pixel driving voltage may be
arranged at the location among the n number of the frames
that is the same with or different from that location of the
first predetermined number of consecutive frames among the
m number of the frames.

[0031] In an example, when m equals with n, the polarity
of the sub-pixel driving voltage of the i-th frame of the m
number of the consecutive frames is opposite to the polarity
of the sub-pixel driving voltage of the i-th frame of the n
number of the consecutive frames. Here, i€[1, m].

[0032] In other words, the polarity of the sub-pixel driving
voltage of each of the frames of the n number of the
consecutive frames is opposite to the polarity of the sub-
pixel driving voltage of the corresponding frame of the m
number of the consecutive frames.

[0033] For instance, under the condition that the first
predetermined number is two and m equals 5 and the second
predetermined number is two and m equals 3, the polarity of
the sub-pixel driving voltage of five consecutive frames
within one area may be positive, negative, positive, positive,
and negative, as shown in FIG. 1. The polarity of the
sub-pixel driving voltage of five consecutive frames within
another area may be negative, positive, negative, negative,
and positive, as shown in FIG. 1.

[0034] FIG. 1is a sectional view of the polarity change of
a portion of frames of the driving voltage of the sub-pixel
within an area among a plurality of areas of the liquid crystal
panel in accordance with one embodiment. In FIG. 1, only
the polarity of the sub-pixel driving voltage of each frame
for 10 frames, that is, two periods. It can be understood that
the present disclosure is not limited to the above example.
As shown in FIG. 1, the polarity of the sub-pixel driving
voltage above the VCOM line is positive, and the polarity of
the sub-pixel driving voltage below the VCOM line is
negative.

[0035] FIG. 2 is a sectional view of the polarity change of
a portion of frames of the driving voltage of the sub-pixel
within another area among a plurality of areas of the liquid
crystal panel in accordance with one embodiment. In FIG. 2,
only the polarity of the sub-pixel driving voltage of each
frame for 10 frames, that is, two periods. It can be under-
stood that the present disclosure is not limited to the above
example. As shown in FIG. 2, the polarity of the sub-pixel
driving voltage above the VCOM line is positive, and the
polarity of the sub-pixel driving voltage below the VCOM
line is negative.

[0036] In addition, under the condition that the first pre-
determined number is two and m equals 5 and the second
predetermined number is two and m equals 3, the polarity of
the sub-pixel driving voltage of five consecutive frames
within one area may be negative, positive, negative, nega-
tive, and positive. The polarity of the sub-pixel driving
voltage of five consecutive frames within another area may
be positive, negative, positive, positive, and negative.
[0037] It can be understood that other areas except for the
above areas of the liquid crystal panel may be driven by
other conventional driving methods basing on the real
scenarios. When the plurality of the areas means two areas,
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one of the area includes the sub-pixels in the odd rows of the
liquid crystal panel, and “another area” means the sub-pixels
in the even rows of the liquid crystal panel, wherein the row
inversion driving method is implemented.
[0038] When the plurality of the areas means two areas,
one of the area includes the sub-pixels having an odd sum of
the row number and the column number, and “another area’
includes the sub-pixels having an even sum of the row
number and the column number, wherein the row inversion
driving method is implemented.
[0039] When the plurality of the areas means two areas,
one of the area includes the sub-pixels in the odd columns
of the liquid crystal panel, and “another area” means the
sub-pixels in the even columns of the liquid crystal panel,
wherein the column inversion driving method is imple-
mented.
[0040] In view of the above, by adding a predetermined
number of frames having positive or negative driving volt-
age within one period to compensate the biased DC caused
by various reasons. In this way, the IS issue may be
overcame. In addition, the flicker issue may also be ovet-
came by driving the different areas with different periods and
polarity.
[0041] It is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the invention or sacrificing all of its material advantages,
the examples hereinbefore described merely being preferred
or exemplary embodiments of the invention.
What is claimed is:
1. A driving method of polarity inversion of liquid crystal
panels, comprising:
driving sub-pixels within a predetermined area of the
liquid crystal panel by a period having m number of
consecutive frames, and m is an integer larger than
four; and
wherein polarity of sub-pixel driving voltage of a first
predetermined number of consecutive frames among
the m number of frames being the same, and the
polarity of the sub-pixel driving voltage of the frames
other than the first predetermined number of consecu-
tive frames being opposite to the polarity of the sub-
pixel driving voltage of the adjacent frames.
2. The driving method as claimed in claim 1, wherein:
when the first predetermined number is even, m is an odd
number larger than the first predetermined number; and
when the first predetermined number is odd, m is an even
number larger than the first predetermined number.
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3. The driving method as claimed in claim 2, wherein the
predetermined area is the whole area of the liquid crystal
panel.

4. The driving method as claimed in claim 2, wherein the
predetermined area is one area within a plurality of areas of
the liquid crystal panel.

5. The driving method as claimed in claim 4, wherein the
sub-pixels within another area of the plurality of areas of the
liquid crystal panel are driven by the period having n number
of consecutive frames, and n is an integer larger than four;
and

wherein the polarity of the sub-pixel driving voltage of

the second predetermined number of consecutive
frames among the n number of frames are the same, and
the polarity of the sub-pixel driving voltage of the
frames other than the second predetermined number of
consecutive frames is opposite to the polarity of the
sub-pixel driving voltage of adjacent frames.

6. The driving method as claimed in claim 5, wherein:

when the second predetermined number is even, m is an

odd number larger than the second predetermined num-
ber; and

when the second predetermined number is odd, m is an

even number larger than the second predetermined
number.

7. The driving method as claimed in claim 6, wherein
when m equals with n, the polarity of the sub-pixel driving
voltage of the i-th frame of the m number of the consecutive
frames is opposite to the polarity of the sub-pixel driving
voltage of the i-th frame of the n number of the consecutive
frames, and wherein i€[1, m].

8. The driving method as claimed in claim 7, wherein:

under the condition that the first predetermined number is

two and m equals 5 and the second predetermined
number is two and m equals 5, the polarity of the
sub-pixel driving voltage of the five consecutive frames
within one area are positive, negative, positive, posi-
tive, and negative, and the polarity of the sub-pixel
driving voltage of the five consecutive frames within
another area may be negative, positive, negative, nega-
tive, and positive; or

under the condition that the first predetermined number is

two and m equals 5 and the second predetermined
number is two and m equals 5, the polarity of the
sub-pixel driving voltage of the five consecutive frames
within one area are negative, positive, negative, nega-
tive, and positive, and the polarity of the sub-pixel
driving voltage of the five consecutive frames within
another area are positive, negative, positive, positive,
and negative.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN
IPCH %5
CPCH %5
£ %X

H A2 FF 30k
SERaERE

BEG®F)

— MRS ERNRERENR TESE  EEEMMNELMNERR
R HRERNTAEXBRN FE&E , FEMEATENER, HF ., m
MR —TUERENIELMEN FRERBENRMENER , HER
T B —TEIE N EL M SN KM T 5 =R 3h B A9 AR M AR s A 4B it
K FEERNBEARME, MAXMEE , ATLUEREEYTRSEERS
TERGRISEE,

R R RN R IR B 77 0%

US20170140721A1

US14/778923

RYIHHEEXBEARBRLF

RYITHEEXBRERERLT.

Y THEEXERRERAF

CHEN LIXUAN

CHEN, LIXUAN

201510344787.8 2015-06-19 CN

patsnap

AFF ()R 2017-05-18

RiEHR 2015-08-31

G09G3/3614 G09G2310/0243 G09G2310/0289 G09G3/3607 G09G3/3666 G09G2340/16

3 4h §h 94
Itfome  fome fome  6hfame frame frome

Pl (PP P7

M VCOM
IO

Dadfeme  Shfame  7hframe |-t frome



https://share-analytics.zhihuiya.com/view/c2136fa9-fcc6-4326-9828-7d6f2284072f
https://worldwide.espacenet.com/patent/search/family/054577144/publication/US2017140721A1?q=US2017140721A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220170140721%22.PGNR.&OS=DN/20170140721&RS=DN/20170140721

