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(57) ABSTRACT

An exemplary method for driving a liquid crystal display
(200) includes: (a) providing a liquid crystal panel (20)
including a plurality of pixels (205) arranged in a matrix to
define sub-matrices of pixels, each sub-matrix including a
plurality of pixel blocks; (b) providing a predetermined polar-
ity pattern for each pixel block for a first frame period, such
that each pixel has a predetermined polarity; (c) reversing the
polarity of one of the pixels of each pixel block of each
sub-matrix in each successive frame period, wherein a differ-
ent pixel of each pixel block has its polarity reversed with
each succeeding frame period, such that in one cycle of frame
periods the polarities of all the pixels in each pixel block are
reversed once only, and after each pixel block has its polarity
reversed, the polarity of the pixel block is maintained for at
least four successive frames periods.
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METHOD FOR DRIVING LIQUID CRYSTAL
DISPLAY VIA CIRCULARLY REVERSING
POLARITIES OF PIXELS THEREOF

FIELD OF THE INVENTION

The present invention relates to methods for driving liquid
crystal displays, and more particularly to a method for driving
a liquid crystal display via circularly reversing polarities of
pixels of a pixel block thereof.

GENERAL BACKGROUND

In the following description, unless the context indicates
otherwise, a reference to a “pixel” includes a reference to a
picture element of a liquid crystal display and/or a reference
to a region of the liquid crystal display corresponding to the
picture element.

A liquid crystal display utilizes liquid crystal molecules to
control light transmission in each pixel. The liquid crystal
molecules are driven according to external video signals
received by the liquid crystal display. A conventional liquid
crystal display generally employs a selected one of a frame
inversion system, a line inversion system, or a dot inversion
system to drive the liquid crystal molecules. Each of these
driving systems can protect the liquid crystal molecules from
decay or damage.

A typical method relating to the dot inversion system is
so-called 2-line inversion driving. F1G. 8 schematically illus-
trates a series of polarity patterns of part of a liquid crystal
display using a conventional 2-line inversion driving method.
In order to simplify the following explanation, only 4x4 pix-
els forming a sub-matrix are shown. Other pixels of the liquid
crystal display have a polarity arrangement similar to the
illustrated sub-matrix. As shown in FIG. 8, a polarity of each
pixelin a first row is the same as a polarity of an adjacent pixel
in a second row. A polarity of each pixel in a third row is the
same as a polarity of an adjacent pixel in a fourth row, and is
opposite to the polarity of the adjacent pixel in the second
row. Polarities of the pixels in each column are opposite to the
polarities of the adjacent pixels in each of the adjacent col-
umns. Moreover, the polarity of each pixel is reversed once in
every frame period.

By adopting the 2-line inversion driving method, the polar-
ity of each pixel in a current frame is opposite to that in the
previous frame and opposite to that in the next frame.
Thereby, liquid crystal molecules in the liquid crystal display
are protected from decay or damage.

However, when all the pixels are enabled and display video
signals having the same gray level, a kind of brightness dif-
ference problem occurs between pixels in odd and even rows.
Consider pixels A and B shown in FIG. 8 for example. Pixel
A 15 in the third row and the first column, and pixel B is in the
fourth row and the first column. FIG. 9 is a waveform diagram
showing the waveforms of signals applied to pixels A and B.
Scanning signals Vga and Vgb in the form of square waves are
sequentially applied to pixels A and B in every frame period.
An ideal waveform of the data signals applied to pixels A and
B (shown as Vdl in FIG. 8) should also be a square wave.
However, due to interaction between the circuitries of the two
corresponding adjacent pixels in the first column, signal dis-
tortion is liable to occur. As a result, the actual waveform of
the data signals applied to pixels A and B is much like Vd2 as
shown in FIG. 8.

In detail, in the (N-1)th frame period, pixel C in the second
row and the first column has a positive polarity, and pixels A
and B both have negative polarities. Because the video signals
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are applied to the pixels in acolumn sequentially, the positive
polarity of pixel C may cause pixel A to be charged insuffi-
ciently, whereby the signal distortion is generated. This
causes the brightness of pixel A to be less than that of pixel B.
For the same reason, pixel A is not charged as sufficiently as
pixel B in the Nth frame period and in the (N+1)th frame
period. That is, the brightness of pixel A is always less than
that of pixel B. Similarly, the brightness of the two pixels in
the other pixel pairs like pixels A and B are always different
from each other when a same gray level voltage is applied.
Thus, the 2-line inversion driving method is liable to generate
such differences in brightness between odd and even rows of
the matrix of pixels of the liquid crystal display, and accord-
ingly the display quality of the liquid crystal display may be
unsatisfactory.

It 1s, therefore, desired to provide a method for driving a
liquid crystal display which can overcome the above-de-
scribed deficiencies.

SUMMARY

In a first aspect, a method for driving a liquid crystal dis-
play includes: A method for driving a liquid crystal display,
the method comprising: (a) providing a liquid crystal panel,
wherein the liquid crystal panel includes a plurality of pixels
arranged in a matrix, the matrix defining sub-matrices of
pixels, each sub-matrix including a plurality of pixel blocks;
(b) providing a predetermined polarity pattern for each pixel
block for a first frame period, such that each pixel of the pixel
block has a predetermined polarity; (¢) reversing the polarity
of one of the pixels of each pixel block of each sub-matrix in
each successive frame period, wherein a different pixel of
each pixel block has its polarity reversed with each succeed-
ing frame period, such that in one cycle of frame periods the
polarities of all the pixels in each pixel block are reversed
once only, and after each pixel block has its polarity reversed,
the polarity of the pixel block is maintained for at least four
successive frames periods; and (d) repeating the procedure
described in (c).

In a second aspect, a method for driving a liquid crystal
display includes: (a) providing a liquid crystal panel, wherein
the liquid crystal panel includes a plurality of pixel blocks,
and each pixel block includes a plurality of pixels; (b) prede-
termining a polarity of each pixel of each pixel block for a first
frame period, thereby defining an initial polarity pattern of the
pixel block; and (c) reversing the polarity of only one pixel in
each pixel block in each successive frame period, wherein a
new different pixel of the pixel block has its polarity reversed
with each succeeding frame period until all of the pixels of the
pixel block have had their polarities reversed once and a
polarity pattern of the pixel block has returned to the initial
polarity pattern.

Other novel features and advantages will become more
apparent from the following detailed description when taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an abbreviated circuit diagram of a liquid crystal
display capable of utilizing a driving method in accordance
with any of various embodiments of the present invention.

FIG. 2 is a flow chart of a method for driving the liquid
crystal display of FIG. 1 according to a first embodiment of
the present invention.

FIG. 3 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display of FIG. 1 during
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eight continuous frames according to the driving method of
FIG. 2, the sub-matrix including pixel A and pixel B.

FIG. 4 is a waveform diagram showing signals of the liquid
crystal display of FIG. 1 during the eight continuous frames
according to the driving method of FIG. 2, the signals includ-
ing scanning voltages, a common voltage, and ideal and real
data voltages applied to pixels A and B.

FIG. 5 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display of FIG. 1 during
eight continuous frames according to a driving method of a
second embodiment of the present invention.

FIG. 6 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display of FIG. 1 during
eight continuous frames according to a driving method of a
third embodiment of the present invention.

FIG. 7 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display of FIG. 1 during
eight continuous frames according to a driving method of a
fourth embodiment of the present invention.

FIG. 8 illustrates a series of polarity patterns of 4x4 pixels
of a liquid crystal display during three continuous frames
using a conventional 2-line inversion driving method, the
pixels including pixel A and pixel B.

FIG. 9 is a waveform diagram showing signals of the liquid
crystal display of FIG. 8 when the conventional 2-line inver-
sion driving method is used, the signals including scanning
signals, a common voltage signal, and ideal and real data
signals applied to pixels A and B.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference will now be made to the drawings to describe
preferred and exemplary embodiments of the present inven-
tion in detail.

FIG. 1 is an abbreviated circuit diagram of a liquid crystal
display 200, which is capable of utilizing any of various
driving methods according to the present invention. The lig-
uid crystal display 200 includes a liquid crystal panel 20, a
timing controller 21, a scanning circuit 22, a driving circuit
23, and a common voltage generating circuit 24.

The liquid crystal panel 20 includes a plurality of scan lines
G1~GL (L>1) electrically coupled the scanning circuit 22, a
plurality of data lines D1~DM (M>1) electrically coupled to
the driving circuit 23, and a plurality of pixels 205 coopera-
tively defined by the crossing scan lines G1~GL and data lines
D1~DM. Each pixel 205 includes a thin film transistor (TFT)
201, a pixel electrode 202, a common electrode 203, and
liquid crystal molecules (not labeled) interposed between the
pixel electrode 202 and the common electrode 203. The TET
201 is disposed near an intersection of a corresponding one of
the scan lines G1~GL and a cotresponding one of the data
lines D1~DM. A gate electrode of the TFT 201 is electrically
coupled to the corresponding one of the scan lines G1~GL, a
source electrode of the TFT 201 is electrically coupled to the
corresponding one of the data lines D1~DM, and a drain
electrode of the TFT 201 is electrically coupled to the pixel
electrode 202. The common electrode 203 is electrically
coupled to the common voltage generating circuit 24, and the
common voltage generating circuit 24 is configured to pro-
vide a common voltage for all the pixels 205.

In operation of the liquid crystal display 200, the scanning
circuit 22 supplies a scanning voltage to switch the TFT 201
on via the corresponding one of the scan lines G1~GL. The
driving circuit 220 supplies a data voltage to the pixel elec-
trode 202 via the corresponding one of the data lines D1~DM.
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The common voltage generating circuit 24 supplies a com-
mon voltage to the common electrode 203. Thereby, an elec-
tric field is generated between the pixel electrode 202 and the
common electrode 203. The electric field causes the liquid
crystal molecules of the pixel 205 to twist to a corresponding
angle, so as to control the light transmission of the pixel 205,
whereby the pixel 205 displays an image element having a
corresponding gray level.

The direction of the electric field needs to be varied peri-
odically, in order that decay of or damage to the liquid crystal
molecules can be prevented. The present invention provides a
method for driving the liquid crystal display 200 to accom-
plish such need. A first embodiment of such method is as
follows. To simplify the following explanation, some defini-
tions are provided first. When the data voltage is higher than
the common voltage of the common electrode 203, a direction
of the electric field is from the pixel electrode 202 to the
common electrode 203, and the pixel 205 is defined as having
apositive polarity. Conversely, when the data voltage is lower
than the common voltage of the common electrode 203, a
direction of the electric field is from the common electrode
203 to the pixel electrode 202, and the pixel 205 is defined as
having anegative polarity. Moreover, when absolute values of
the data voltages applied to the pixel electrodes 202 of two
pixels 205 are the same, with the data voltages only differing
in polarity, the gray levels of the two pixels 205 are assumed
to be the same.

All the pixels 205 of the liquid crystal panel 20 are divided
into a plurality of sub-matrices. Fach of the sub-matrices
includes 2Kx2K pixels, where K represents a natural number
notless than 2, and not larger than the smaller of 1./2 and M/2.

In the first embodiment, K being equal to 2 is taken as an
example. Thus, each sub-matrix includes 4x4 pixels 205.
Thatis, each sub-matrix includes four rows and four columns,
and each row and each column respectively includes four
pixels 205. Moreover, all the 4x4 pixels 205 in the sub-matrix
can be divided into a first pixel block, a second pixel block, a
third pixel block, and a fourth pixel block. Each of the pixel
blocks includes 2x2 pixels 205. In particular, the pixels 205 of
first pixel block are located in the first and second rows and in
the first and second columns. The pixels 205 of the second
pixel block are located in the first and second rows and in the
third and fourth columns. The pixels 205 of the third pixel
block are located in the third and fourth rows and in the third
and fourth columns. The pixels 205 of the fourth pixel block
are located in the third and fourth rows and in the first and
second columns. Furthermore, each pixel block includes a
first pixel, a second pixel, a third pixel, and a fourth pixel. The
first pixel, the second pixel, the third pixel, and the fourth
pixel are respectively arranged clockwise in the correspond-
ing pixel block, starting from the top left pixel in the pixel
block.

Referring to FIGS. 2-3, the driving method of the first
embodiment includes the following steps: S1, providing a
predetermined polarity to each pixel of the pixel blocks of the
sub-matrix; S2, reversing the polarities of the first pixels of all
the pixel blocks; S3, reversing the polarities of the second
pixels of all the pixel blocks; S4, reversing thepolarities of the
third pixels of all the pixel blocks; S5, reversing the polarities
of the fourth pixels of all the pixel blocks; S6, reversing the
polarities of the first pixels of all the pixel blocks again; S7,
reversing the polarities of the second pixels of all the pixel
blocks again; S8, reversing the polarities of the third pixels of
all the pixel blocks again; and S9, reversing the polarities of
the fourth pixels of all the pixel blocks again.

In step S1, as shown in the Nth frame of FIG. 3, the
polarities of the pixels 205 in the first, second, third, and
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fourth rows of the sub-matrix are respectively predetermined
tobe“++--","“4+--",“——+ 4", and “~ - + +” along a
direction from the first column to the fourth column. Thereby,
the polarities of the corresponding pixels of the first and
fourth pixel blocks are all positive, and the polarities of the
corresponding pixels of the second and third pixel blocks are

all negative.

In step S2, the polarities of the first pixels are reversed. As
shown in the (N+1)th frame of FIG. 3, the polarities of the
pixels 205 in the first, second, third, and fourth rows of the
sub-matrix are respectively converted to “= + + =", “4 + = ="
“+ — — ++7, and “~ — + +” along a direction from the first
column to the fourth column.

In step S3, the polarities of the second pixels are reversed.
As shown in the (N+2)th frame of FIG. 3, the polarities of the
pixels 205 in the first, second, third, and fourth rows of the
sub-matrix are respectively converted to “— — +++7, “+ + = =",
“+ + = =" and “~ - + +” along the direction from the first

column to the fourth column.

In step S4, the polarities of the third pixels are reversed. As
shown in the (N+3)th frame of FIG. 3, the polarities of the
pixels 205 in the first, second, third, and fourth rows of the
sub-matrix are respectively converted to “~ — + +”, “+ - — 47,
and “+ + - =7, along “~ + + -” the direction from the first

column to the fourth column.

In step S5, the polarities of the fourth pixels are reversed.
As shown in the (N+4)th frame of FIG. 3, the polarities of the
pixels 205 in the first, second, third, and fourth rows of the
sub-matrix are respectively converted to “— — + +7, “= = + 47,
“+ + - =", and “+ + - =7 along the direction from the first

column to the fourth column.

In step S6, the polarities of the first pixels are reversed
again. As shown in the (N+5)th frame of FIG. 3, the polarities
of the pixels 205 in the first, second, third, and fourth rows of
the sub-matrix are respectively converted to “+ — - +7,
“——+47,“—++ =", and “+ + — =" along the direction from

the first column to the fourth column.

In step S7, the polarities of the second pixels are reversed
again. As shown in the (N+6)th frame of FIG. 3, the polarities
of the pixels 205 in the first, second, third, and fourth rows of
the sub-matrix are respectively converted to “+ + - -7,
“— -+ 47, “— -+ +”, and “+ + — =" along the direction from

the first column to the fourth column.

In step S8, the polarities of the third pixels are reversed
again. As shown in the (N+7)th frame of FIG. 3, the polarities
of the pixels 205 in the first, second, third, and fourth rows of
the sub-matrix are respectively “+ + - =7, “— + + -+47,
and “+ — - +” along the direction from the first column to the
fourth column.

39 ¢
El

In step S9, the polarities of the fourth pixels are reversed
again. Thereby, the polarities of the pixels 205 in the first,
second, third, and fourth rows of the sub-matrix are respec-
tively converted to be the same as the predetermined polari-
ties. That s, the polarities of the pixels 205 in the first, second,
third, and fourth rows of the sub-matrix are respectively con-
vertedtobe “+ + — =", “+ + = =", “—= - ++”, and “~ — + +” along
the direction from the first column to the fourth column.
Moreover, the driving method typically further includes
repeating the set of steps S2-S9 after step S9. Thus, a mini-
mum repeating period of time of the driving method is eight
continuous frame periods.

The above-described driving method can be generalized to
all the sub-matrices of the liquid crystal panel 20 of the liquid
crystal display 200. That is, the sub-matrix is defined as a
minimum repeating unit, and the polarity of each pixel 205 in
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6

each sub-matrix is the same as that of the corresponding
pixels 205 of the other sub-matrices when the liquid crystal
display 200 is in operation.

The above-described driving method can be summarized
as follows. Firstly, in each pixel block of each sub-matrix of
the liquid crystal display 200, only one of the pixels 205
reverses the polarity thereof in two adjacent frames. In par-
ticular, the pixels 205 of each pixel block reverse the polari-
ties thereof clockwise and circularly, starting from the top left
pixel in the pixel block. Secondly, once the polarity of the
pixel 205 is reversed in current frame, the polarity thereof is
retained in four continuous frames (including the current
frame). Thirdly, the polarity of each pixel 205 is reversed once
in every four continuous frames. Fourthly, the polarities of the
corresponding pixels 205 of two adjacent pixel blocks are
opposite to each other, such that the polarities of the corre-
sponding pixels 205 of'the firstand fourth pixel blocks are the
same, and the polarities of the corresponding pixels 205 of the
second and third pixel blocks are the same in each frame.
Fifthly, the polarities of the first, second, third, and fourth
pixels 205 of each pixel block are respectively selected from

a corresponding one in the group of: “+ + + +7,“— + + +7, “~
- + +”, 6(_ - +”, 6(_ - _7’, 6(+ - _5’, “+ + - _”, and
“4+ 47

By adopting the above-described driving method, the dif-
ferences in brightness between odd and even rows of the
matrix of the pixels that might be otherwise generated in a
liquid crystal display adopting the 2-lines inversion driving
method can be reduced. Pixels A, B, E, F in FIG. 3 are taken
as an example for explanation as follow, with pixels A, B, E,
F respectively being the first pixel, the fourth pixel, the second
pixel, and the third pixel of the fourth pixel block.

FIG. 4 is a waveform diagram showing the waveforms of
signals applied to pixels A and B. Scanning voltage Viga and
Vgb in the form of square wave are sequentially applied to
pixels A and B in each frame period. Anideal waveform of the
data voltages applied to pixels A and B (shown as Vd1 in FIG.
4) should also be square waves. However, due to interaction
between the circuitries of the two corresponding adjacent
pixels in the first column, signal distortion is liable to occur.
As a result, the actual waveform of the data voltages applied
to pixels A and B is much like Vd2 as shown in FIG. 4.

In an Nth frame period, when that all pixels are enabled and
display image elements having a same gray level, pixel C of
the first pixel block in the sub-matrix has a positive polarity,
and pixels A and B both have negative polarities, as shown is
FIG. 3. Because pixels C, A, B are all in the first column, and
the data voltages are applied to pixels C, A, B sequentially via
the corresponding data line D1, thus the positive polarity of
pixel C may cause pixel A to be charged insufficiently. How-
ever, due to the negative polarity of pixel A, pixel B can be
charged sufficient. This causes the brightness of pixel A to be
less than that of pixel B in the Nth frame period. For the same
reason, the brightness of pixel E is less than that of pixel F in
the Nth frame period.

When the liquid crystal display 200 turns to an (N+1)th
frame period, pixels C and A both have positive polarities, and
pixel B has a negative polarity, as shown is FIG. 3. The
positive polarity of pixel A may cause pixel B to be charged
insufficiently. However, because the polarity of pixel A is the
same as that of pixel C, thus pixel A can be charged suffi-
ciently. This causes the brightness of pixel A is greater than
that of pixel B, and similarly the brightness of pixel E is less
than that of pixel F in the (N+1)th frame period.

Similarly, in an (N+2)th frame period, the brightness of
pixel A is greater than that of pixel B, and the brightness of
pixel E is greater than that of pixel F. In an (N+3)th frame
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period, the brightness of pixel A is greater than that of pixel B,
and the brightness of pixel E is less than that of pixel F. In an
(N+4)th frame period, the brightness of pixel A is less than
that of pixel B, and the brightness of pixel E is less than that
of pixel F. In an (N+5)th frame period, the brightness of pixel
A is greater than that of pixel B, and the brightness of the pixel
E is less than that of pixel F. In an (N+6)th frame period, the
brightness of pixel A is greater than that of pixel B, and the
brightness of pixel E is greater than that of pixel F. In an
(N+7)th frame period, the brightness of pixel A is greater than
that of pixel B, and the brightness of pixel E is less than that
of pixel F.

Accordingly in each of the eight continuous frames peri-
ods, each row of pixels includes a plurality of pixels relatively
brighter, and a plurality of pixels relatively darker. The rela-
tively brighter pixels can compensate the relatively darker
pixels, such that the problem of differences in brightness
between odd and even rows of the matrix of pixels 205 can be
solved or at least substantially circumvented. Therefore, by
adopting the above-described driving method, display quality
of the liquid crystal display 200 can be improved. Moreover,
because the polarity of the pixel is retained in four continuous
frames period, thus it is not necessary for each pixel to be
charged from one polarity to an opposite polarity in every
frame. Accordingly by adopting the above-described driving
method, power consumption of the liquid crystal display 200
can be reduced.

Furthermore, three alternative embodiments of the driving
method of the present invention are described below. FIG. 5
illustrates a series of polarity patterns of 4x4 pixels of a
sub-matrix of the liquid crystal display 200 of FIG. 1 during
eight continuous frames according to a driving method of a
second embodiment of the present invention. The second
embodiment is similar in principle to the above-described
first embodiment, and the predetermined polarity patterns of
the second embodiment are the same as that of the first
embodiment. However, the polarities of the pixels of each
pixel block start to be reversed circularly from the second
pixel of the pixel block.

FIG. 6 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display 200 of FIG. 1
during eight continuous frames according to adriving method
of a third embodiment of the present invention. The third
embodiment is similar in principle to the above-described
first embodiment, and the predetermined polarity patterns of
the third embodiment are the same as that of the first embodi-
ment. However, the polarities of the pixels of each pixel block
start to be reversed circularly from the third pixel of the pixel
block.

FIG. 7 illustrates a series of polarity patterns of 4x4 pixels
of a sub-matrix of the liquid crystal display 200 of FIG. 1
during eight continuous frames according to adriving method
of a fourth embodiment of the present invention. The fourth
embodiment is similar in principle to the above-described
first embodiment, and the predetermined polarity patterns of
the fourth embodiment are the same as that of the first
embodiment. However, the polarities of the pixels of each
pixel block start to be reversed circularly from the fourth pixel
of the pixel block.

Moreover, the polarity reversing in each pixel block can be
in other sequences instead of the clockwise sequence. For
example, the polarity reversing can be counterclockwise
sequence, and can also be in the sequence of the first pixel, the
third pixel, the second pixel, and the fourth pixel. Further-
more, the number K of each sub-matrix can be 3, 4, 3, etc.,
such that each pixel block includes 3x3 pixels, 4x4 pixels,
5x5 pixels, and the like.
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Tt is to be further understood that even though numerous
characteristics and advantages of preferred and exemplary
embodiments have been set out in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only; and that
changes may be made in detail within the principles of the
present invention to the full extent indicated by the broad
general meaning of the terms in which the appended claims
are expressed.

What is claimed is:

1. A method for driving a liquid crystal display, the method
comprising:

(a) providing a liquid crystal panel, wherein the liquid

crystal panel comprises a plurality of pixels arranged in
a matrix, the matrix defining sub-matrices of pixels,
each sub-matrix comprising a plurality of pixel blocks;

(b) providing a predetermined polarity pattern for each
pixel block for a first frame period, such that each pixel
of the pixel block has a predetermined polarity;

(c) reversing the polarity of one of the pixels of each pixel
block of each sub-matrix in each successive frame
period, wherein a different pixel of each pixel block has
its polarity reversed with each succeeding frame period,
such that in one cycle of frame periods the polarities of
all the pixels in each pixel block are reversed once only,
and after each pixel block has its polarity reversed, the
polarity of the pixel block is maintained for at least four
successive frames periods; and

(d) repeating the procedure described in (c).

2. The method for driving a liquid crystal display as
claimed in claim 1, wherein each pixel block includes a first
pixel, a second pixel, a third pixel, and a fourth pixel arranged
clockwise.

3. The method for driving a liquid crystal display as
claimed in claim 2, wherein the polarities of the pixels of each
pixel block are reversed clockwise during the procedure of
(©).

4. The method for driving a liquid crystal display as
claimed in claim 2, wherein the polarities of the pixels of each
pixel block are reversed in a counterclockwise sequence dur-
ing the procedure of (c).

5. The method for driving a liquid crystal display as
claimed in claim 2, wherein each sub-matrix comprises a first
pixel block, a second pixel block, a third pixel block, and a
fourth pixel block arranged clockwise.

6. The method for driving a liquid crystal display as
claimed in claim 5, wherein the polarities of the correspond-
ing pixels of two directly adjacent pixel blocks are opposite to
each other in each frame period.

7. The method for driving a liquid crystal display as
claimed in claim 5, wherein the polarities of the correspond-
ing pixels of two diagonally adjacent pixel blocks are the
same in each frame period.

8. The method for driving a liquid crystal display as
claimed in claim 1, wherein each sub-matrix is a minimum
repeating unit, and the polarity of each pixel in each sub-
matrix is the same as that of the corresponding pixels of the
other sub-matrices.

9. The method for driving a liquid crystal display as
claimed in claim 8, wherein a minimum repeating period
comprises at least eight continuous frames periods.

10. The method for driving a liquid crystal display as
claimed in claim 5, wherein the polarities of the pixels of the
first pixel block and that of the third pixel block are all
predetermined to be positive, and the polarities of the pixels
of the second pixel block and that of the fourth pixel block are
all predetermined to be negative in procedure of (b).



US 7,893,910 B2

9

11. The method for driving a liquid crystal display as
claimed in claim 10, wherein polarities of the pixels of each
pixel block start to be reversed circularly from the first pixel
of the corresponding pixel block in procedure of (c).

12. The method for driving a liquid crystal display as
claimed in claim 10, wherein polarities of the pixels of each
pixel block start to be reversed circularly from the second
pixel of the corresponding pixel block in procedure of (c).

13. The method for driving a liquid crystal display as
claimed in claim 10, wherein polarities of the pixels of each
pixel block start to be reversed circularly from the third pixel
of the corresponding pixel block in procedure of (c).

14. The method for driving a liquid crystal display as
claimed in claim 10, wherein polarities of the pixels of each
pixel block start to be reversed circularly from the fourth pixel
of the corresponding pixel block in procedure of (c).

15. The method for driving a liquid crystal display as
claimed in claim 10, wherein the polarities of the first, second,
third, and fourth pixels of each pixel block are respectively
selected from a corresponding one in the group of: “+ + + +7,
R AT T
“e4+ - and “+++ =",

2

e

2« 2

-~ , ===

16. A method for driving a liquid crystal display, the
method comprising:
(a) providing a liquid crystal panel, wherein the liquid
crystal panel comprises a plurality of pixel blocks, and
each pixel block comprises a plurality of pixels;
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(b) predetermining a polarity of each pixel of each pixel
block for a first frame period, thereby defining an initial
polarity pattern of the pixel block; and

(c) reversing the polarity of only one pixel in each pixel
block in each successive frame period, wherein a new
different pixel of the pixel block has its polarity reversed
with each succeeding frame period until all of the pixels
of the pixel block have had their polarities reversed once
and a polarity pattern of the pixel block has returned to
the initial polarity pattern.

17. The method for driving a liquid crystal display as
claimed in claim 16, wherein each pixel block includes a first
pixel, a second pixel, a third pixel, and a fourth pixel clock-
wise, the polarities of the pixels of each pixel block are
reversed in one of a clockwise sequence and a counterclock-
wise sequence.

18. The method for driving a liquid crystal display as
claimed in claim 16, wherein the polarities of the correspond-
ing pixels of two adjacent pixel blocks are opposite to each
other in each frame period.

19. The method for driving a liquid crystal display as
claimed in claim 16, wherein four pixel blocks define a mini-
mum repeating unit, the polarity of each pixel in each sub-
matrix is the same as that of the corresponding pixels of the
other sub-matrices.

20. The method for driving a liquid crystal display as
claimed in claim 16, further comprising: repeating the proce-
dure described in (c).

I S S T
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