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DISPLAY DEVICE AND METHOD FOR
MOTION BLUR REDUCTION

RELATED APPLICATIONS

[0001] This application claims priority to Taiwan Appli-
cation Serial Number 107139951, filed Nov. 9, 2018, which
is herein incorporated by reference.

BACKGROUND

Field of Invention

[0002] The present invention relates to a display technol-
ogy. More particularly, the present invention relates to a
display device and a method for motion blur reduction.

Description of Related Art

[0003] Common liquid crystal display device are imple-
mented by a hold-type display technology, in which, for
example, the display frame is refreshed every 16.67 milli-
second to accomplish 60 times of refreshing per second.
Before being refreshed, the frame being displayed is still.
However, when the observer’s eyes track the object in the
frame, a position of the object is anticipated according to the
moving speed of the object. Nevertheless, due to the dis-
continuity of the refresh time of the liquid crystal display
device, the actual position of the object is different from the
position of the object anticipated by the brain of the
observer. The positions of the object being tracked in the
frames corresponding to different time spots are integrated
due to the visual persistence and the motion compensation
mechanism of the human eyes. Such a mechanism results in
motion blur.

[0004] Accordingly, what is needed is a display device and
a method for motion blur reduction to address the issues
mentioned above.

SUMMARY

[0005] An aspect of the present invention is to provide a
display device for motion blur reduction which includes a
liquid-crystal display panel, a driving module, a backlight
module and a processing module. The driving module is
electrically coupled to the liquid-crystal display panel. The
backlight module is configured to generate a backlight to the
liquid-crystal display panel. The processing module is elec-
trically coupled to the backlight module and the driving
module and configured to receive input display data,
wherein the input display data corresponds to a frame time
between two neighboring input vertical sync signals (Vsync)
and the frame time comprises an input frame data section for
performing data transmission according to an input pixel
clock and an input blank section after the input frame data
section. The processing module is configured to generate
output display data according to the input display data such
that within the frame time having the same length, the output
display data comprises an output frame data section for
performing data transmission with an output pixel clock
higher than the input pixel clock and a dummy output frame
data section after the output frame data section, and the
processing module is configured to drive the liquid-crystal
display panel through the driving module to generate a
display frame according to the output display data. The
processing module is further configured to turn on the
backlight module within the dummy output frame data
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section after the liquid-crystal display panel finished react-
ing to output frame data corresponding to the output frame
data section.

[0006] Another aspect of the present invention is to pro-
vide a display method for motion blur reduction used in a
display device which comprises a liquid crystal display
panel, a driving module electrically coupled to the liquid-
crystal display panel, a backlight module configured to
generate a backlight to the liquid-crystal display panel and
a processing module electrically coupled to the backlight
module and the driving module. The display method
includes the steps outlined below. Input display data is
received by the processing module, wherein the input dis-
play data corresponds to a frame time between two neigh-
boring input vertical sync signals (Vsync) and the frame
time comprises an input frame data section for performing
data transmission according to an input pixel clock and an
input blank section after the input frame data section. Qutput
display data is generated according to the input display data
by the processing module such that within the frame time
having the same length, the output display data comprises an
output frame data section for performing data transmission
with an output pixel clock higher than the input pixel clock
and a dummy output frame data section after the output
frame data section. The liquid-crystal display panel is driven
through the driving module by the processing module to
generate a display frame according to the output display
data. The backlight module is turned on by the processing
module within the dummy output frame data section after
the liquid-crystal display panel finished reacting to output
frame data corresponding to the output frame data section.
[0007] These and other features, aspects, and advantages
of the present invention will become better understood with
reference to the following description and appended claims.
[0008] It is to be understood that both the foregoing
general description and the following detailed description
are by examples, and are intended to provide further expla-
nation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The invention can be more fully understood by
reading the following detailed description of the embodi-
ment, with reference made to the accompanying drawings as
follows:

[0010] FIG. 1 is a block diagram of a display device for
motion blur reduction in an embodiment of the present
invention;

[0011] FIG. 2 s a timing diagram of the input display data
and the output display data in an embodiment of the present
invention;

[0012] FIG. 3 is a timing diagram of the input display data
and the output display data in an embodiment of the present
invention;

[0013] FIG. 4 is a display method for reducing the motion
blur in an embodiment of the present invention;

[0014] FIG. 5A is a diagram of the backlight module in an
embodiment of the present invention;

[0015] FIG. 5B is a diagram of the liquid crystal display
panel in an embodiment of the present invention;

[0016] FIG. 5C is a timing diagram of the input display
data, the output display data and the turn-on and turn-off of
the backlight module in an embodiment of the present
invention; and
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[0017] FIG. 6 is a display method for reducing the motion
blur in an embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Reference is now made to FIG. 1. FIG. 1 is a block
diagram of a display device 1 for motion blur reduction in
an embodiment of the present invention. The display device
1 includes a liquid-crystal display panel 100, a driving
module 102, a backlight module 104 and a processing
module 106.

[0019] In an embodiment, the liquid-crystal display panel
100 includes a plurality of display units (not illustrated)
arranged as an array.

[0020] The driving module 102 is electrically coupled to
the liquid-crystal display panel 100. In an embodiment, the
driving module 102 includes a gate driver and a source
driver (not illustrated). The gate driver is coupled to gates of
transistors of a row of the display units of the liquid-crystal
display panel 100 and is responsible of turning on and off
each row of the transistors. The row of the transistors is
turned on during a scanning process. When the transistors
are turned on, the source driver transmits the control voltage
that controls the brightness, the gray level and the color
column by column through a tunnel formed by the source
and the drain of each of the transistors to the pixels of the
display units.

[0021] Thebacklight module 104 is configured to generate
a backlight 101 to the liquid-crystal display panel 100 to
light up the liquid-crystal display panel 100 such that the
user can watch the display frame displayed by the liquid-
crystal display panel 100.

[0022] In an embodiment, the processing module 106 is a
scaler or a timing controller. However, the present invention
is not limited thereto. The processing module 106 is elec-
trically coupled to the backlight module 104 and the driving
module 102 and is configured to receive input display data
103 and generate output display data 105 according to the
input display data 103. Based on the output display data 105,
the processing module 106 drives the liquid-crystal display
panel 100 through the driving module 102 to generate
display frames. Further, along with the generation of the
output display data 105, the processing module 106 controls
the backlight module 104 to generate the backlight 101 to
light up the liquid-crystal display panel 100 such that the
display frames can be watched by the user.

[0023] The mechanism of the generation of the output
display data 105 and the mechanism of the control of the
backlight module 104 performed by the processing module
106 are described in detail in the following paragraphs.
[0024] Reference is now made to FIG. 2. FIG. 2 is a timing
diagram of the input display data 103 and the output display
data 105 in an embodiment of the present invention.
[0025] As illustrated in FIG. 2, the input display data 103
includes a plurality of input vertical sync signals Vsync_in.
Each two of the neighboring input vertical sync signals
Vsync_in has a corresponding data of a display frame.
[0026] In aframe time TFI between two neighboring input
vertical sync signals Vsync_in, the input display data 103
includes an input frame data section 200 for performing data
transmission according to an input pixel clock and an input
blank section 202 after the input frame data section 200.
[0027] Inanembodiment, the input frame data section 200
is used to transmit the actual frame data, and no frame data
is transmitted during the input blank section 202. In an
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embodiment, the frame data is transmitted in the input frame
data section 200 according to the input pixel clock. In a
numerical example, the data amount of the frame data is
2000x1127 (the numbers respectively correspond to a ver-
tical direction and a horizontal direction), in which the actual
frame size is 1920x1080, and the frame refresh rate is 90 Hz.
The input pixel clock is therefore 2000x1127x90=202.86
MHz. The length of the input blank section 202 is 0.46
milliseconds.

[0028] Similarly, the output display data 105 includes a
plurality of output vertical sync signals Vsync_out. Each
two of the neighboring output vertical sync signals Vsync_
out has a corresponding data of a display frame. In the
present embodiment, the length of the frame time TFO
between two of the neighboring output vertical sync signals
Vsync_out is the same as the length of the frame time TFI.

[0029] In the frame time TFO, the output display data 105
includes an output frame data section 204 for performing
data transmission according to an output pixel clock rate
which is higher than the input pixel clock rate. The output
display data 105 further includes an output blank section 206
which is after the output frame data section 204.

[0030] Similarly, the output frame data section 204 is used
to transmit the actual frame data, and no frame data is
transmitted during the output blank section 206. Since the
output pixel clock is larger than the input pixel clock, the
data transmission for transmitting the amount of data cor-
responding to the input frame data section 200 can be
performed in a shorter length of time during the output frame
data section 204. On the contrary, the length of the output
blank section 206 can be longer than the length of the input
blank section 202.

[0031] In a numerical example, the output pixel clock is
increased to 596.88 MHz. When the frame refresh rate is
kept at 90 Hz, the data amount that can be transmitted
becomes 2000x3316 (2000x3316x90=596.88 MHz). How-
ever, since the size of the frame is actually still 1920x1080,
the length of the output frame data section 204 can be
decreased to ¥4 of the length of the input frame data section
200. On the other hand, the length of the output blank
section 206 can be increased to 7.49 milliseconds.

[0032] In an embodiment, in order not to lose the frame
data, the frame time TFO of the output display data 105 is
delayed for a predetermined time period TD relative to the
frame time TFI of the input display data 103. In other words,
the output vertical sync signals Vsync_out corresponding to
each of the frame time TFO is delayed by the predetermined
time period TD relative to the corresponding input vertical
sync signals Vsync_in.

[0033] Under such a condition, the input frame data cor-
responding to the input frame data section 200 includes a
first part 201 and a second part 203. The processing module
106 can store the first part 201 by using a storage unit 108
included therein such that within the output frame data
section 204, the output frame data is generated by outputting
the first part 201 by accessing the storage unit 108 and
directly outputting the second part 203.

[0034] The processing module 106 is further configured to
turn on the backlight module 104 after the liquid-crystal
display panel 100 finished reacting to the output frame data
corresponding to the output frame data section 204. In this
embodiment, the backlight module 104 is turned on within
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the output blank section 206. In FIG. 2, the time period in
which the backlight module 104 is turned on is illustrated as
a section 208.

[0035] More specifically, by turning off the backlight
module 104, an effect equivalent to an insertion of a black
frame between the display frames can be accomplished by
the display device 1. The insertion of the black frame by
using the backlight module 104 decreases the time of the
visual persistence of the human eyes to further reduce the
effect of the motion blur. However, the reaction time of the
liquid crystal of the liquid crystal display panel 100 is not
fast enough. It takes 4-6 milliseconds or even above 10
milliseconds for the liquid crystal of the liquid crystal
display panel 100 to finish reacting to the frame data. If the
backlight module 104 is turned on too early, the reaction
time of the display units of the liquid crystal display panel
100 which are refreshed in a later time period is not enough.
The insufficient reaction time results in different degrees of
improvement on the motion blur condition along the vertical
direction of the display units.

[0036] As a result, by increasing the output pixel clock,
the display device 1 in the present invention can transmit the
frame data to the liquid crystal display panel 100 in a shorter
time period such that the display units has a plenty of time
to react. The backlight module 104 can be turned on in the
section 208 after the liquid crystal display panel 100 finished
reacting to the output frame data in the output frame data
section 204. The issue of insufficient reaction time can be
overcome.

[0037] It is appreciated that the length of the predeter-
mined time TD for the delay and the size of the first part 201
which is required to be stored in the storage unit 108 can be
determined according to the ratio between the output pixel
clock and the input pixel clock and the reaction time of the
liquid crystal display panel 100. Further, the backlight 101
generated by the backlight module 104 can be strobe back-
light. The backlight module 104 determines the brightness of
the light according to the length of time to be turned on. For
example, when the length of time that the backlight module
104 is turned on is shorter, the brightness of the light can be
increased to avoid the condition that the liquid crystal
display panel 100 is too dark.

[0038] Reference is now made to FIG. 3. FIG. 3 is a timing
diagram of the input display data 103 and the output display
data 105 in an embodiment of the present invention.
[0039] As illustrated in FIG. 3, the input display data 103
has a plurality of input vertical sync signals Vsync_in. Each
two of the neighboring input vertical sync signals Vsync_in
has a corresponding data of a display frame.

[0040] In a frame time TF1 between two neighboring
input vertical sync signals Vsync_in, the input display data
103 includes an input frame data section 300 for performing
data transmission according to an input pixel clock and an
input blank section 302 after the input frame data section
300.

[0041] Inanembodiment, the input frame data section 300
is used to transmit the actual frame data, and no frame data
is transmitted during the input blank section 302.

[0042] Similarly, the output display data 105 includes a
plurality of output vertical sync signals Vsync_out. In the
present embodiment, for the output display data 105, within
the frame time TFO having the same length of time as the
frame time TFI, two sub frame times are formed between
every three output vertical sync signals Vsync_out. The first
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sub frame time is an output frame data section 304 and the
second sub frame is a dummy output frame data section 306.
[0043] In another embodiment, the frame time of the
output display data is separated by N output vertical sync
signals Vsync_out to form N-1 sub frame times therebe-
tween, in which N is an integer larger than 3. However, the
present invention is not limited thereto. The output frame
data section 304 corresponds to the first sub frame time, and
the at least one sub frame time after the first frame time is
the dummy output frame data section.

[0044] In an embodiment, in order not to lose the frame
data, the frame time TFO of the output display data 105 is
delayed for a predetermined time period TD relative to the
frame time TFI of the input display data 103. In other words,
the output vertical sync signals Vsync_out corresponding to
each of the frame time TFO is delayed by the predetermined
time period TD relative to the corresponding input vertical
sync signals Vsync_in.

[0045] Under such a condition, the input frame data sec-
tion 300 corresponds to the input frame data. The processing
module 106 can store all the input frame data by using a
storage unit 108 included therein such that within the output
frame data section 304, the input frame data is outputted as
the output frame data by partially accessing the data in the
storage unit 108 and partially directly outputting the data
according to the output pixel clock which is higher than the
input pixel clock. Furthermore, the processing module 106
accesses the storage unit 108 during the dummy output
frame data section 306 to perform data transmission again
according to the output pixel clock which is higher than the
input pixel clock. The input frame data is outputted again as
dummy output frame data.

[0046] As a result, the processing module 106 is further
configured to turn on the backlight module 104 within the
dummy output frame data section 306 after the liquid-crystal
display panel 100 finished reacting to the output frame data
corresponding to the output frame data section 304. In FIG.
3, the time period in which the backlight module 104 is
turned on is illustrated as a section 308.

[0047] More specifically, by turning off the backlight
module 104, an effect equivalent to an insertion of a black
frame between the display frames can be accomplished by
the display device 1. The insertion of the black frame by
using the backlight module 104 decreases the time of the
visual persistence of the human eyes to further reduce the
effect of the motion blur. However, the reaction time of the
liquid crystal of the liquid crystal display panel 100 is not
fast enough. It takes 4-6 milliseconds or even above 10
milliseconds for the liquid crystal of the liquid crystal
display panel 100 to finish reacting to the frame data. If the
backlight module 104 is turned on too early, the reaction
time of the display units of the liquid crystal display panel
100 that are refreshed in a later time period is not enough.
The insufficient reaction time results in different degrees of
improvement on the motion blur condition along the vertical
direction of the display units.

[0048] As a result, by increasing the output pixel clock,
the display device 1 in the present invention can transmit the
frame data to the liquid crystal display panel 100 in a shorter
time period. The repetitive displaying of the frames makes
the frame refresh rate of the output display data 105 becomes
two times or an integer number of times (the integer is more
than two) of the frame refresh rate of the input display data
103. However, the equivalent frame refresh rate of the
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output display data 105 is actually the same as the frame
refresh rate of the input display data 103. Since the frame is
displayed repetitively, the display units have a plenty of time
to react. The backlight module 104 can be turned on in the
section 308 after the liquid crystal display panel 100 finished
reacting to the output frame data in the output frame data
section 304, in which in an embodiment, the section 308 is
the last repetitive frame. The issue of insufficient reaction
time can be overcome.

[0049] It is appreciated that the length of the predeter-
mined time TD for the delay can be determined according to
the ratio between the output pixel clock and the input pixel
clock and the reaction time of the liquid crystal display panel
100. Further, two times of the frame refresh rate of the
output display data 105 is used as an example in the
embodiment described above. In other embodiments, when
the output pixel clock is even higher than the input pixel
clock, the output frame data can be displayed in a higher
rate.

[0050] Reference is now made to FIG. 4. FIG. 4 is a
display method 400 for reducing the motion blur in an
embodiment of the present invention. The display method
400 can be used in the display device 1 illustrated in FIG. 1.
The display method 400 includes the steps outlined below
(The steps are not recited in the sequence in which the steps
are performed. That is, unless the sequence of the steps is
expressly indicated, the sequence of the steps is interchange-
able, and all or part of the steps may be simultaneously,
partially simultaneously, or sequentially performed).

[0051] In step 401, the input display data 103 is received
by the processing module 106, wherein within the frame
time TFI between the two input vertical sync signals vsync_
in that the input display data 103 corresponds includes an
input frame data section 200 for performing data transmis-
sion according to an input pixel clock and an input blank
section 202 after the input frame data section 200.

[0052] In step 402, the output display data 105 is gener-
ated by the processing module 106 according to the input
display data 103 such that within the frame time TFO having
the same length of time as the frame time TFI, the output
display data 105 includes an output frame data section for
performing data transmission according to an output pixel
clock higher than the input pixel clock and an output blank
section 206 or a dummy output frame data section 306 after
the output frame data section 204.

[0053] In an embodiment, the processing module 106
generates the output frame data section 204 and the output
blank section 206 in which no frame data is transmitted
therein after the output frame data section 204, as illustrated
in FIG. 2. In another embodiment, the processing module
106 generates the output frame data section 304 and the
dummy output frame data section 306 that transmits the
dummy frame data after the output frame data section 304,
as illustrated in FIG. 3.

[0054] In step 403, the processing module 106 drives the
liquid-crystal display panel 100 through the driving module
102 to generate the display frames according to the output
display data 105.

[0055] Instep 404, the processing module 106 turns on the
backlight module 104 within the output blank section 206 or
within the dummy output frame data section 306 after the
liquid-crystal display panel 100 finished reacting to the
output frame data corresponding to the output frame data
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section (the output frame data section 204 in FIG. 2 or the
output frame data section 304 in FIG. 3).

[0056] Reference is now made to FIG. SA, FIG. 5B and
FIG. 5C. FIG. 5A is a diagram of the backlight module 104
in an embodiment of the present invention. FIG. 5B is a
diagram of'the liquid crystal display panel 100 in an embodi-
ment of the present invention. FIG. 5C is a timing diagram
of the input display data 103, the output display data 105 and
the turn-on and turn-off of the backlight module 104 in an
embodiment of the present invention.

[0057] As illustrated in FIG. 5A and FIG. 5B, the back-
light module 104 is divided into a plurality of backlight
element zones BZ1, BZ2, BZ3 and BZ4. The liquid crystal
display panel 100 is divided into a plurality of panel zones
PZ1, P72, PZ3 and PZ4. The backlight elements can be
light-emitting diodes or CCFLs and are divided into the
backlight element zones BZ1, BZ2, BZ3 and BZ4. However,
the present invention is not limited thereto. In an embodi-
ment, the size of the liquid crystal display panel 100 is
identical to the size of the backlight module 104. The
backlight element zones BZ1, BZ2, BZ3 and BZ4 respec-
tively generate backlight to the corresponding panel zones
P71, P72, P73 and P74.

[0058] As illustrated in FIG. 5C, the input display data 103
has a plurality of input vertical sync signals vsync_in. Every
two neighboring input vertical sync signals vsync_in
includes data of a display frame therebetween.

[0059] Within the frame time TFI between the two neigh-
boring input vertical sync signals vsync_in, the input display
data 103 includes an input frame data section 500 for
performing data transmission according to an input pixel
clock and an input blank section 502 after the input frame
data section 500.

[0060] Inanembodiment, the input frame data section 500
1s used to transmit the actual frame data, and no frame data
is transmitted during the input blank section 502.

[0061] Similarly, within a frame time TFO between two
neighboring output vertical sync signals vsync_out, the
output display data 105 includes a plurality of output frame
data sections 504A, 504B, 504C and 504D for performing
data transmission according to an output pixel clock and an
input blank section 506 after the output frame data sections
504A-504D.

[0062] In the present embodiment, the output pixel clock
and the input pixel clock are the same. Further, no delay is
required between the frame time TFO of the output display
data 105 and the corresponding frame time TFI of the input
display data 103. As a result, the total length of time of the
output frame data sections 504A-5040 is the same as the
input frame data section 500. The input frame data corre-
sponding to the panel zones PZ1, P72, PZ3 and P74 is
transmitted respectively in the output frame data sections
504A-504D. No frame data is transmitted in the input blank
section 502.

[0063] The processing module 106 is configured to turn on
the backlight element zones BZ1, BZ2, BZ3 and BZ4
respectively after the corresponding panel zones P71, P72,
PZ3 and P74 finished reacting the output frame data to
generate the backlight to the panel zones PZ1, PZ2, P73 and
pZ4.

[0064] In FIG. 5C, the timing of the turn-on of the
backlight element zones BZ1, BZ2, BZ3 and BZ4 are
illustrated. In the present embodiment, the backlight element
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zone BZ1 is turned on during the time period corresponding
to the output frame data section 504D to light up the panel
zone PZ1.
[0065] As a result, for the panel zone PZ1, the display
units therein have a reaction time equivalent to the length of
the time of the frame data sections 504B and 504C. When
the subsequent backlight element zones BZ2-B7.3 are turned
on to light up the panel zones PZ2-PZ3, the display units
within these zones also have the same amount of reaction
time.
[0066] In an embodiment, the length of time that the
backlight element zones BZ1, BZ2, BZ3 and BZ4 are turned
on is equivalent to the length of time of the output frame data
sections 504A-504D such that the panel zones PZ2-PZ3
have an even reaction time and even brightness.
[0067] As a result, the display device 1 can turn on the
backlight module 104 zone by zone without modifying the
pixel clock and the refresh rate of the output display data 105
relative to the input display data 103. The display units can
have enough reaction time. The issue of insufficient reaction
time of the liquid display panel 100 can be overcome.
[0068] Reference is now made to FIG. 6. FIG. 6 is a
display method 600 for reducing the motion blur in an
embodiment of the present invention. The display method
600 can be used in the display device 1 illustrated in FIG. 1
and FIG. 5A, FIG. 5B and FIG. 5C. The display method 600
includes the steps outlined below (The steps are not recited
in the sequence in which the steps are performed. That is,
unless the sequence of the steps is expressly indicated, the
sequence of the steps is interchangeable, and all or part of
the steps may be simultaneously, partially simultaneously, or
sequentially performed).
[0069] 1In step 601, the input display data 103 is received
by the processing module 106 to generate output display
data 105 and drive the liquid-crystal display panel 100
through the driving module 102 to generate the display
frames according to the output display data 105. Within a
frame time TFO between two neighboring output vertical
sync signals vsync_out, the output display data 105 includes
a plurality of output frame data sections 504A, 504B, 504C
and 504D for performing data transmission to transmit the
frame data corresponding to one of the panel zones respec-
tively.
[0070] Instep 602, the processing module 106 turns on the
backlight element zones BZ1, BZ2, BZ3 and BZ4 respec-
tively after the corresponding panel zones PZ1, PZ2, PZ3
and P74 finished reacting the output frame data to generate
the backlight to the panel zones PZ1, PZ2, PZ3 and PZ4.
[0071] It will be apparent to those skilled in the art that
various modifications and variations can be made 1o the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
is intended that the present invention cover modifications
and variations of this invention provided they fall within the
scope of the following claims.
What is claimed is:
1. A display device for motion blur reduction comprising:
a liquid-crystal display panel;
a driving module electrically coupled to the liquid-crystal
display panel,
a backlight module configured to generate a backlight to
the liquid-crystal display panel; and
a processing module electrically coupled to the backlight
module and the driving module and configured to
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receive input display data, wherein the input display
data corresponds to a frame time between two neigh-
boring input vertical sync signals (Vsync), and the
frame time comprises an input frame data section for
performing data transmission according to an input
pixel clock and an input blank section after the input
frame data section;

wherein the processing module is configured to generate

output display data according to the input display data
such that within the frame time having the same length,
the output display data coniprises an output frame data
section for performing data transmission with an output
pixel clock higher than the input pixel clock and a
dummy output frame data section after the output frame
data section, and the processing module is configured
to drive the liquid-crystal display panel through the
driving module to generate a display frame according
to the output display data;

the processing module is further configured to turn on the

backlight module within the dummy output frame data
section after the liquid-crystal display panel finished
reacting to output frame data corresponding to the
output frame data section.

2. The display device of claim 1, wherein the frame time
of the output display data is delayed for a predetermined
time period relative to the frame time of the input display
data.

3. The display device of claim 2, wherein the frame time
of the output display data is separated by N output vertical
sync signals to form N-1 sub frame times therebetween, a
first sub frame time is the output frame data section and the
at least one sub frame after the first sub frame time is a
dummy output frame data section;

wherein the input frame data section corresponds to input

frame data, and the processing module further com-
prises a storage unit configured to store the input frame
data such that the input frame data is outputted as the
output frame data in the output frame data section, and
the input frame data is accessed from the storage unit
to be outputted again as dummy output frame data in
each of the sub frame time after the first sub frame time.

4. The display device of claim 3, wherein a frame refresh
rate of the output display data is 2 times or an integer number
of times that is larger than 2 of the frame refresh rate of the
input display data.

5. The display device of claim 1, wherein the processing
module is a scaler or a timing controller.

6. A display method for motion blur reduction used in a
display device which comprises a liquid crystal display
panel, a driving module electrically coupled to the liquid-
crystal display panel, a backlight module configured to
generate a backlight to the liquid-crystal display panel and
a processing module electrically coupled to the backlight
module and the driving module, the display method com-
prises:

receiving input display data by the processing module,

wherein the input display data corresponds to a frame
time between two neighboring input vertical sync sig-
nals, and the frame time comprises an input frame data
section for performing data transmission according to
an input pixel clock and an input blank section after the
input frame data section;

generating output display data according to the input

display data by the processing module such that within
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the frame time having the same length, the output
display data comprises an output frame data section for
performing data transmission with an output pixel
clock higher than the input pixel clock and a dummy
output frame data section after the output frame data
section;
driving the liquid-crystal display panel through the driv-
ing module by the processing module to generate a
display frame according to the output display data; and

turning on the backlight module by the processing module
within the dummy output frame data section after the
liquid-crystal display panel finished reacting to output
frame data corresponding to the output frame data
section.

7. The display method of claim 6, wherein the frame time
of the output display data is delayed for a predetermined
time period relative to the frame time of the input display
data.

8. The display method of claim 7, wherein the frame time
of the output display data is separated by N output vertical
sync signals to form N-1 sub frame times therebetween, a
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first sub frame time is the output frame data section and the
at least one sub frame after the first sub frame time is a
dummy output frame data section and the input frame data
section corresponds to input frame data, and the display
method further comprises:

storing the input frame data by a storage unit comprised

by the processing module;

outputting the input frame data as the output frame data in

the output frame data section; and

accessing the input frame data from the storage unit to

output the input frame data again as dummy output
frame data in each of the sub frame time after the first
sub frame time.

9. The display method of claim 8, wherein a frame refresh
rate of the output display data is 2 times or an integer number
of times that is larger than 2 of the frame refresh rate of the
input display data.

10. The display method of claim 6, wherein the processing
module is a scaler or a timing controller.

* ok %k



patsnap

TREMOF) EREBME D EMN G E
[F(RE)E US20200152148A1 K (aH)A 2020-05-14
BRiES US16/519421 % A 2019-07-23

IRRBEFRN)AGE) HEXSEROGARLF
RF(EFR)AGE) REXSERODERLF
HARBEEAIROAR) BEFXSEROGBRLAF

RAAN CHEN, LI-ANG
HSU, TING-LUN

IPCH %S G09G3/36
CPCH %S G09G2310/08 G09G2320/0626 G09G3/3648 G09G2340/0471
LR 107139951 2018-11-09 TW

S\EBEEE Espacenet USPTO

?ﬁ;(ﬁ) 103 1
BHT—RHATFROZHENNEREE  REREBEERSERE l

R, BAHBR, EAERRDRER, LBERERAARTBELE "\ Goe o] o\
R HEREE. HHERBEQERATER—MNEAANSTHAS [ Stonage ] 5| Driving module
F R A0 4 R SR A O 1 72 B0 0 BT BRI AL R 0 L AR P ot

Bo ABEHBEH LS REREED RS D RERN=ES R, 3#
ERSEREARZRN 58 RERN M H HSRENRAE | R4 100 v
EEREREEARBERFE. HHEEDS . l Liquid crystal

display panel

\

108~

A
101

104

Y

Backlight module



https://share-analytics.zhihuiya.com/view/0952a865-5c75-4959-93c9-a91e88bb4b9b
https://worldwide.espacenet.com/patent/search/family/070550320/publication/US2020152148A1?q=US2020152148A1
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=%2220200152148%22.PGNR.&OS=DN/20200152148&RS=DN/20200152148

