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7) ABSTRACT

The invention relates to an anti-streaking method for liquid
crystal display, comprising: generating a periodic pulse volt-
age signal; applying the periodic pulse voltage signal to a
common electrode of liquid crystal display, periodically fully
biasing all pixels during the pulse generation, to generate
periodic black picture. All pixels are fully biased during the
pulse generation, causing the light transmissivity to be nearly
lowest, thus generating periodic black screen, by applying the
periodic pulse voltage signal to the common electrode of
LCD, thus effectively mitigates the streaking phenomena of
moving image due to the persistence of vision. Meantime,
since the periodic black screen intermittently damages the
fixed voltage applied on the liquid crystal, the liquid crystal
molecules are subject to a strong reordering process periodi-
cally, thus the appearance of remnant image can be mitigated.
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ANTI-STREAKING METHOD FOR LIQUID
CRYSTAL DISPLAY

FIELD OF THE INVENTION

[0001] The invention relates to a control method for LCD
(liquid crystal display), and particularly to an anti-streaking
method for LCD.

DESCRIPTION OF THE PRIOR ART

[0002] As compared with the conventional CRT (cathode
ray tube) display, when displaying still image which has little
variation, LCD has the obvious advantages, such as free of
flashing, etc. However, when displaying dynamic image
which varies rapidly, severe streaking problem would occur,
which causes the liquid crystal display technology limited in
aspects of digital TV, video play and games.

[0003] Due to the display characteristic of LCD pixel, the
persistence of vision of previous frame display will influence
the acceptance of the next frame display image. A prominent
problem in the liquid crystal display technology is that: when
displaying dynamic image of a rapidly moving object, the
phenomena of the streaking and remnant image of the moving
object will cause motion blur.

[0004] 1In order to solve the streaking problem of LCD, the
prior art mainly employs Black Frame Insertion method and
Flashing Backlight method. Black Frame Insertion method is
to insert full black medium frame based on the original video
image. Flashing Backlight method is to cause the backlight of
LCD to flash in a certain period.

[0005] In practice, it is shown that Black Frame Insertion
method causes the brightness of LCD to decrease, which will
likely cause the sense of flashing and the subjective bright-
ness to decrease obviously, and cause the frequency of the
data input clock to increase, and the requirement on the speed
of the switching of liquid crystal 1s higher, EMI property is
degraded; Flashing Backlight method requires adding back-
light control technology, which increases the cost, decreases
the brightness, and adversely affects the life of backlight
source always in flashing status.

SUMMARY OF THE INVENTION

[0006] An object of the invention is to provide an anti-
streaking method for LCD, which mitigates the streaking
phenomena due to the persistence of vision and mitigates the
generation of remnant image by changing the common volt-
age of LCD from a fixed DC voltage to a periodic pulse AC
voltage.

[0007] In order to realize the above object, the invention
provides an anti-streaking method for liquid crystal display,
comprising:

generating a periodic pulse voltage signal; and

applying the periodic pulse voltage signal to a common elec-
trode of liquid crystal display to periodically and fully bias all
pixels during the pulse generation and generate periodic
black picture.

[0008] Wherein, said generating the periodic pulse voltage
signal may be that: periodically outputting a low bias com-
mon voltage and a normal common voltage by controlling the
ON and OFF of a pair of CMOS transistors by a pulse signal.
[0009] Wherein said generating the periodic pulse voltage
signal may also be that: periodically outputting a high bias
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common voltage and a normal common voltage by control-
ling the ON and OFF of a pair of CMOS transistors by a pulse
signal.

Wherein said generating the periodic pulse voltage signal
may also be that: periodically outputting a high bias common
voltage, a normal common voltage, a low bias common volt-
age, and a normal common voltage by controlling the ON and
OFF of a pair of CMOS transistors by a pulse signal.

[0010] Wherein, particularly, said generating the periodic
pulse voltage signal may also be that: controlling an output
voltage generation circuit to periodically output a high bias
common voltage, a normal common voltage, a low bias com-
mon voltage, and a normal common voltage by generating a
first control signal and a second control signal which have the
same period and a phase difference of 180° by a timing
controller.

[0011] Based on the above technical solution, the period of
the periodic pulse voltage signal is 30 Hz~150 Hz, and the
duration of the periodic pulse voltage signal is 0.2 ms~15 ms.
The voltage value of the high bias common voltage is 1.4~1.6
times the voltage value of a dynamic range, and the voltage
value of the low bias common voltage is —0.4~0.6 times the
voltage value of a dynamic range.

[0012] Theinvention provides an anti-streaking method for
LCD, which changes the common electrode voltage of LCD
from a fixed DC voltage to a periodic AC pulse voltage. All
pixels are fully biased during the pulse generation, causing
the light transmissivity to be nearly lowest, thus generating
periodic black screen, by applying the periodic pulse voltage
signal to a common electrode of LCD. For human vision, the
periodic black screen causes the persistence of vision in
human eyes to be black, preparing for the next acceptance of
a new picture, and the streaking phenomena is mitigated in
vision, thus effectively mitigates the streaking phenomena of
moving image due to the persistence of vision. Meantime,
since the periodic black screen intermittently damages the
fixed voltage applied on the liquid crystal, and the liquid
crystal molecules are subject to a strong reordering process
periodically, which will alleviate the phenomena of remnant
image due to the chronical application of different fixed volt-
ages on different pixels, thus the appearance of remnant
image can be mitigated.

[0013] As compared with Black Frame Insertion method in
the prior art, the invention will not decrease the brightness of
LCD, and not changing the frequency of the data input clock,
thus the electromagnetic radiation property is little influ-
enced. As compared with Flashing Backlight method in the
prior art, the invention does not need to add the backlight
control technology, the cost is less, the brightness will not
decease, and the life of backlight source will not be adversely
affected. Since the backlight source is the part with the largest
power in the LCD, the flashing of the backlight source will
cause the higher electromagnetic radiation, the long term use
of it will affect the stability ofthe brightness and the life of the
lamp, and the human health will be adversely affected. As
compared with aforementioned two methods, in the inven-
tion, the period and duration for generating the black screen
are independent of the period of displaying picture, reducing
the difficulty for realizing the technology, and hence the
invention possesses the wide prospect of application.

[0014] The technical solutions of the invention will be
described in detail with reference to the accompanying draw-
ings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG.1is a flowchart of the anti-streaking method for
LCD in the invention;
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[0016] FIG. 2 is an embodying circuit diagram of a first
embodiment in the invention;

[0017] FIG. 31is an output wave diagram of the first embodi-
ment in the invention;

[0018] FIG. 4 is an embodying circuit diagram of a second
embodiment in the invention;

[0019] FIG. 5 is an output wave diagram of the second
embodiment in the invention;

[0020] FIG. 6 is an embodying circuit diagram of a third
embodiment in the invention;

[0021] FIG. 7 is an output wave diagram of the third
embodiment in the invention;

[0022] FIG. 8 is an embodying circuit diagram of a forth
embodiment in the invention;

[0023] FIG. 9 is an output wave diagram of the forth
embodiment in the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0024] FIG.1isaflowchart of the anti-streaking method for
LCD in the invention, and particularly is that:

[0025] Step 1 of generating a periodic pulse voltage signal;
[0026] Step 2 of applying the periodic pulse voltage signal
to a common electrode of LCD, periodically fully biasing all
pixels during the pulse generation, to generate periodic black
picture.

[0027] The above technical solution of the invention
changes the common electrode voltage of LCD from a fixed
DC voltage to a periodic AC pulse voltage. All pixels are fully
biased during the pulse generation, causing the light trans-
missivity to be nearly lowest, thus generating periodic black
screen, by applying the periodic pulse voltage signal to a
common electrode of LCD. For human vision, the periodic
black screen causes the persistence of vision in human eyes to
be black, further to prepare for the acceptance of a new
picture, and to mitigate the streaking phenomena in vision,
thus effectively mitigates the streaking phenomena of moving
image due to the persistence of vision. Meantime, since the
periodic black screen damages the fixed voltage applied on
the liquid crystal intermittently, the liquid crystal molecules
are subject to a strong reordering process periodically, which
will alleviate the phenomena of remnant image due to the
chronical application of different fixed voltages on different
pixels, thus the appearance of remnant image can be miti-
gated.

[0028] Based on the above technical solution of the inven-
tion, applying the periodic pulse voltage signal to a common
electrode of LCD has plurality of implementations. The
implemental scheme of the invention will be further
described with detailed embodiments.

THE FIRST EMBODIMENT

[0029] FIG. 2 is an embodying circuit diagram of the first
embodiment in the invention, and FIG. 3 is an output wave
diagram of the first embodiment in the invention. This
embodiment is to periodically output low bias common volt-
age and normal common voltage, by controlling the ON and
OFF of apair of CMOS transistors by a pulse signal STV. As
shownin FIG. 2, the pair of CMOS transistors in the embody-
ing circuit of this embodiment includes NMOS transistor 10
and PMOS transistor 20, the low level of the output voltage
V our 18 set to the low bias common voltage V; 5, and the
high level of the output voltage V., is set to the normal
common voltage V ., When the pulse signal STV is high,
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NMOS transistor 10 is ON, PMOS transistor 20 is OFF, the
output voltage V- outputs the low bias common voltage
V; owWithlow level (as shown in FIG. 3), the voltage value of
the low bias common voltage V; ;- is —0.4~0.6 (preferably
-0.5) times the voltage value of dynamic range, wherein the
voltage value of the dynamic range means the difference
between the highest value of liquid crystal gray scale voltage
and the lowest value of liquid crystal gray scale voltage. The
low bias common voltage V, ;- with low level is applied to
the common electrode of LCD, causing all pixels to be fully
biased during the pulse generation, displaying black screen;
When the pulse signal STV is low, PMOS transistor 20 is ON,
NMOS transistor 10 is OFF, the output voltage V ;.- outputs
the normal common voltage V ., (as shown in FIG. 3), the
display screen displays normal image. In FIG. 3, the broken
line refers to the ground potential V 5y,

[0030] In this embodiment, the period for outputting the
low bias common voltage V; ,;-1s 30 Hz~150 Hz, preferably
60 Hz, the pulse duration of the low bias common voltage
V0w 1s 0.2 ms~15 ms, preferably 3 ms, thus the duration of
the normal common voltage V ;. 18 13.7 ms. By adjusting
the period and width of the pulse, the best effect can be
obtained. In practice, the low bias common voltage V; ,,;-can
also employ the gate OFF power V - on PCB board of LCD,
thus effectively utilizing the existing power circuit.

THE SECOND EMBODIMENT

[0031] FIG. 4 is an embodying circuit diagram of the sec-
ond embodiment in the invention, and FIG. 5 is an output
wave diagram of the second embodiment in the invention.
This embodiment is to periodically output a high bias com-
mon voltage and normal common voltage, by controlling the
ON and OFF of a pair of CMOS transistors by a pulse signal
STV. As shown in FIG. 4, the pair of CMOS transistors in the
embodying circuit of this embodiment includes NMOS tran-
sistor 10 and PMOS transistor 20, the high level of the output
voltage V 5,1 1s set to the high bias common voltage V .5z,
the low level of the output voltage V ;- 1s set to the normal
common voltage V., . When the pulse signal STV is high,
NMOS transistor 10 is ON, PMOS transistor 20 is OFF, the
output voltage V. outputs the high bias common voltage
V e With high level (as shown in FIG. 5), and the voltage
value of the high bias common voltage Vi 15 1.4~1.6
(preferably 1.5) times the voltage value of dynamic range,
wherein the voltage value of the dynamic range means the
difference between the highest value of liquid crystal gray
scale voltage and the lowest value of liquid crystal gray scale
voltage. The high bias commeon voltage V., with high level
is applied to the common electrode of LCD, causing all pixels
to be fully biased during the pulse generation, displaying
black screen. When the pulse signal STV is low, PMOS
transistor 20 is ON, NMOS transistor 10 is OFF, the output
voltage V. outputs the normal common voltage V., (as
shown in FIG. 5), the display screen displays normal image.
In FIG. 5, the broken line refers to the ground potential V ..

[0032] In this embodiment, the period for outputting the
high bias common voltage V ;;, is 30 Hz~150 Hz, prefer-
ably 30 Hz, the pulse duration of the high bias common
voltage V ;7 18 0.2 ms~15 ms, preferably 10 ms, thus the
duration of the normal common voltage V -, 15 23.3 ms. By
adjusting the period and width of the pulse, the best effect can
be obtained. In practice, the high bias common voltage V ;77
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can also employ the gate ON power VON on PCB board of
LCD, thus effectively utilizing the existing power circuit.

THE THIRD EMBODIMENT

[0033] FIG. 6 is an embodying circuit diagram of the third
embodiment in the invention, and FIG. 7 is an output wave
diagram of the third embodiment in the invention. This
embodiment is to periodically output a high bias common
voltage, a normal common voltage, a low bias common volt-
age, and a normal common voltage, by controlling the ON
and OFF of a pair of CMOS transistors by a pulse signal STV.
As shown in FIG. 6, the pair of CMOS transistors in the
embodying circuit of this embodiment includes NMOS tran-
sistor 10 and PMOS transistor 20, the high level of the output
voltage V ;- 1s set to the high bias common voltage V 7z,
the low level of the output voltage V - is set to the low bias
common voltage V.., the medium level of the output volt-
age Vo 18 set to the normal common voltage V . The
input signal of AC voltage AV .,,,1s connected with NMOS
transistor 10, and the center of amplitude of AC voltage
AV 0 18 the normal common voltage V., and synchro-
nized with pulse signal STV. When the pulse signal STV is
high, NMOS transistor 10 is ON, PMOS transistor 20 is OFF,
the output voltage V . outputs the high bias common volt-
age Vq.p, and the voltage value of the high bias common
voltage V18 1.4~1.6 (preferably 1.5) times the voltage
value of dynamic range. The high bias common voltage
Ve 18 applied to the common electrode of LCD, causing
all pixels to be fully biased during the pulse generation, and
displaying black screen. When the pulse signal STV is low,
PMOS transistor 20 is ON, NMOS transistor 10 is OFF, the
output voltage V., outputs the normal common voltage
V conr (as shown in FIG. 7), the display screen displays nor-
mal image. When the pulse signal STV is high again, NMOS
transistor 10 is ON, PMOS transistor 20 is OFF, the output
voltage V. outputs the low bias common voltage V; .,
and the voltage value of the low bias common voltage V; o
is =0.4~0.6 (preferably -0.5) times the voltage value of
dynamic range. The low bias common voltage V; .y is
applied to the common electrode of LCD, causing all pixels to
be fully biased during the pulse generation, displaying black
screen. When the pulse signal STV is low again, PMOS
transistor 20 is ON, NMOS transistor 10 is OFF, and the
output voltage V., outputs the normal common voltage
V conr (@s shown in FIG. 7). The voltage value of dynamic
range means the difference between the highest value of
liquid crystal gray scale voltage and the lowest value of liquid
crystal gray scale voltage, as shown by the difference between
the two broken lines in FIG. 7, and in general, the lower
broken line is close to the numeral value of ground potential.
[0034] In this embodiment, the period for outputting the
high bias common voltage V., is 30 Hz~150 Hz, prefer-
ably 50 Hz, the pulse duration of the high bias common
voltage V ;7677 15 0.2 ms~15 ms, preferably 2 ms, the period
for outputting the low bias common voltage V; oy is 30
Hz~150 Hz, preferably 50 Hz, the pulse duration of the low
bias common voltage V, ,,,-is 0.2 ms~15 ms, preferably 2 ms,
thus the duration of the normal common voltage Vo, 15 8
ms. By adjusting the period and width of the pulse, the best
effect can be obtained.

THE FOURTH EMBODIMENT

[0035] FIG. 8 is an embodying circuit diagram of the forth
embodiment in the invention, and FIG. 9 is an output wave
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diagram of the forth embodiment in the invention. This
embodiment is to control a output voltage generation circuit
to periodically and sequentially output a high bias common
voltage, a normal common voltage, a low bias common volt-
age, and a normal common voltage, by generating a first
control signal and a second control signal which have the
same period and a phase difference of 180° by a timing
controller. The embodying circuit of this embodiment
includes the timing controller and the output voltage genera-
tion circuit, and the timing controller is for generating a first
control signal STV1 and a second control signal STV2 which
have the same period and a phase difference of 180°, and
controlling the output voltage generation circuit as shown in
FIG. 8. The high level of the output voltage V - is set to the
high bias common voltage V ;. the low level of the output
voltage V5,718 set to the low bias common voltage V; .
and the medium level of the output voltage V5,1 1s set to the
normal commnion voltage V ., When the first control signal
STV1 is high, the output voltage V .+ of the output voltage
generation circuit outputs the high bias common voltage
V wrar the voltage value of the high bias common voltage
Ve 15 1.4~1.6 times the voltage value of dynamic range,
and the high bias common voltage V., 1s applied to the
common electrode of LCD, causing all pixels to be fully
biased during the pulse generation, displaying black screen.
When the first control signal STV1 is low, the output voltage
Voo of the outpur voltage generation circuit outputs the
normal common voltage V-, (as shown in FIG. 9), and the
display screen displays normal image. When the second con-
trol signal STV2 is high, the output voltage V., of the
output voltage generation circuit outputs the low bias com-
mon voltage V 5, the voltage value of the low bias common
voltage V; 5,15 =0.4~0.6 times the voltage value of dynamic
range, and the low bias common voltage V, ;- is applied to
the common electrode of LCD, causing all pixels to be fully
biased during the pulse generation, and displaying black
screen. When the second control signal STV2 is low, the
output voltage V - of the output voltage generation circuit
outputs the normal common voltage V., (as shown in FIG.
9), and the display screen displays normal image. Vdd is the
power voltage of the digital circuit. The voltage value of the
dynamic range means the difference between the highest
value of liquid crystal gray scale voltage and the lowest value
of liquid crystal gray scale voltage, as shown by the difference
between the two broken lines in FIG. 9, and in general, the
lower broken line is close to the numeral value of ground
potential.

[0036] In this embodiment, the period for outputting the
high bias common voltage V4, s 30 Hz~150 Hz, prefer-
ably 38 Hgz, the pulse duration of the high bias common
voltage V7657 18 0.2 ms~15 ms, preferably 1 ms, the period
for outputting the low bias common voltage V; ,; is 30
Hz~150 Hz, preferably 38 Hz, the pulse duration of the low
bias common voltage V, ,;-is 0.2 ms~15 ms, preferably 1 ms,
thus the duration of the normal common voltage V .o, ,is 12.1
ms. By adjusting the period and width of the pulse, the best
effect can be obtained.

[0037] Those skilled in the art would appreciate that all or
part of the steps for realizing the above method embodiments
can be implemented by a hardware associated with program
instruction, said program can be stored in a computer-read-
able storage medium, when executed, said program can per-
form the steps comprising the above method embodiments;
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said storage medium includes a medium such as ROM, RAM,
magnetic disk, or optical disk and so on, which can store
program code.

[0038] Finally, it is noted that the above embodiments is
only for explaining the technical solution of the invention,
and not for limitation. Although the invention has been
described in detail with reference to the preferred embodi-
ments, those skilled in the art would appreciate that the tech-
nical solution of the invention can be modified or replaced
without depart from the spirit and scope of the technical
solution of the invention.

What is claimed is:

1. An anti-streaking method for liquid crystal display, com-
prising:

generating a periodic pulse voltage signal; and

applying the periodic pulse voltage signal to a common

electrode of liquid crystal display to periodically and
fully bias all pixels during the pulse generation and
generate periodic black picture.

2. The anti-streaking method for liquid crystal display
according to claim 1, wherein said generating the periodic
pulse voltage signal is specifically that: periodically output-
ting a low bias common voltage and a normal common volt-
age by controlling the ON and OFF of a pair of CMOS
transistors by a pulse signal.

3. The anti-streaking method for liquid crystal display
according to claim 1, wherein said generating the periodic
pulse voltage signal is specifically that: periodically output-
ting a high bias common voltage and a normal common
voltage by controlling the ON and OFF of a pair of CMOS
transistors by a pulse signal.
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4. The anti-streaking method for liquid crystal display
according to claim 1, wherein said generating the periodic
pulse voltage signal is specifically that: periodically output-
ting a high bias common voltage, a normal common voltage,
alow bias common voltage, and a normal common voltage by
controlling the ON and OFF of a pair of CMOS transistors by
a pulse signal.

5. The anti-streaking method for liquid crystal display
according to claim 1, wherein said generating the periodic
pulse voltage signal is specifically that: controlling an output
voltage generation circuit to periodically output a high bias
common voltage, a normal common voltage, a low bias com-
mon voltage, and a normal common voltage by generating a
first control signal and a second control signal which have the
same period and a phase difference of 180° by a timing
controller.

6. The anti-streaking method for liquid crystal display
according to any one of claims 1~5, wherein the period of the
periodic pulse voltage signal is 30 Hz~150 Hz.

7. The anti-streaking method for liquid crystal display
according to any one of claims 1~5, wherein the duration of
the periodic pulse voltage signal is 0.2 ms~15 ms.

8. The anti-streaking method for liquid crystal display
according to any one of claims 3, 4 and 5, wherein the voltage
value of the high bias common voltage is 1.4~1.6 times the
voltage value of a dynamic range.

9. The anti-streaking method for liquid crystal display
according to any one of claims 2, 4 and 5, wherein the voltage
value of the low bias common voltage is -0.4~0.6 times the
voltage value of a dynamic range.
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