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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play device, and a driving method thereof.

BACKGROUND ART

[0002] A cathode ray tube (CRT) had been most widely
used among various display devices displaying image infor-
mation. However, the CRT caused many inconveniences in
use due to its relatively great volume and a heavy weight
compared to its display area.

[0003] Accordingly, thin flat display devices that have a
slim profile and a large display area and thus can be easily
used in any place have been developed and are gradually
replacing CRTs. Particularly, liquid crystal display (LCD)
devices have excellent display resolution compared to other
flat display device and have fast response time that can be
compared to that of CRTs when realizing a moving image.
[0004] FIG.1isaview illustrating arelated art LCD device.
Referring to FIG. 1, the related art LCD device includes a first
substrate 10, a second substrate 20, and a liquid crystal layer
30 formed between the first substrate 10 and the second
substrate 20. The LCD device includes a first polarizer 12
formed under the first substrate 10, and a second polarizer 22
formed on the second substrate 20.

[0005] An array device having thin film transistors (TFTs),
and pixel electrodes 14 transmitting incident light are formed
on the first substrate 10. Although not shown, the array device
includes a plurality of gate lines, a plurality of data lines, pixel
regions defined by the gate lines and the data lines, and the
TFTs formed at intersections of the gate lines and the data
lines.

[0006] A black matrix 26, a color filter 28, and a common
electrode 24 are formed under the second substrate 20.
[0007] Inthe LCD device having such a structure, the TFT,
a switching device, is disposed in each pixel. The TFT is
switched when a scan signal is input through the gate line, and
thus applies a signal inputted by the data line to the liquid
crystal layer 30.

[0008] Since liquid crystals have molecular arrangement
with directionality and polarity, the molecular arrangement is
controlled when an electric field is artificially applied to lig-
uid crystal molecules injected into a cell gap of aliquid crystal
panel. Thus, an alignment direction of the liquid crystal mol-
ecules can be controlled by a signal applied to the liquid
crystal layer 30. Since the control of the alignment direction
of the liquid crystal layer 30 may allow transmitting or block-
ing of light, light passing through the liquid crystal layer 30
implements colors and images.

[0009] However, the LCD device is disadvantageous in that
the color gamut is undesirably reduced by a transmittance
characteristic ofa color filter since color reproduction is made
when white light having passed through the liquid crystal
layer 30 passes through the color filter.

[0010] Also, since the liquid crystals are driven by an
applied electric field, a response time of the liquid crystals is
somewhat slow, which may cause afterimages when images
change swiftly.

[0011] Therefore, a liquid crystal display device having a
high response rate are needed to stably obtain a high quality,
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high resolution image. Also, a driving method of the LCD
device, which is able to display a visually comfortable mov-
ing image, is also needed.

DISCLOSURE OF INVENTION
Technical Problem

[0012] Anembodimentofthe present invention provides an
LCD device and a driving method thereof which is able to
implement an image with high brightness, high resolution and
high quality.

Technical Solution

[0013] An embodiment of the present invention provides a
liquid crystal display device includes a liquid crystal panel;
and a backlight assembly providing light to the liquid crystal
panel repetitively in order of red light, green light, blue light,
red light, and green light.

[0014] An embodiment of the present invention provides a
method of driving a liquid crystal display device including a
liquid crystal panel, and a backlight assembly providing light
to the liquid crystal panel repetitively in order of red, green,
blue, red and green light, the method including: displaying, at
the liquid crystal panel and the backlight assembly, an image
by time-dividing two frames into five sub-frames; and dis-
playing an image on the liquid crystal panel using repetitive
emission of red light, green light, blue light, red light and
green light that are sequentially emitted from the backlight
assembly for the respective sub-frames.

[0015] An embodiment of the present invention provides a
method of driving a liquid crystal display device including a
liquid crystal panel, and a backlight assembly providing light
to the liquid crystal panel by a field sequential driving
method, the method includes: displaying an image, at the
liquid crystal panel and the backlight assembly, by time-
dividing two frames into five sub-frames, wherein when
images are displayed in the two frames, images of a first frame
and a second frame of the two frames share one blue light.

Advantageous Effects

[0016] InanLCD deviceand adriving method according to
an embodiment of the present invention, two frames are
formed using five sub-frames respectively emitting red,
green, blue, red and green light. Thus, the display time for
each sub-frame is extended, and thus the incidence times of
the red light and the green light are increased, so that a high
resolution, high quality image with an improved brightness
can be obtained.

[0017] In the LCD device and the driving method thereof
according to an embodiment of the present invention, since
light sources respectively emitting red light, green light and
blue light are provided, a high quality color image can be
obtained without using a color filter. Hence, light absorption
caused by the color filter does not occur so that an image with
a high brightness can be obtained.

[0018] In the LCD device and the driving method thereof
according to an embodiment of the present invention, two
frames are formed using five sub-frames emitting red, green,
blue, red, green light. Thus, the display time for each sub-
frame is extended, and thus the arrangement time of liquid
crystals is increased, so that a technology for a high response
speed of the liquid crystals is not necessary. Consequently, a
manufacturing cost can be saved.
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[0019] Inthe LCD device and the driving method according
to an embodiment of the present invention, since a unit pixel
is notdivided into R, G and B sub-pixels, an aperture ratio can
be improved, and a high resolution image can be obtained.
[0020] Inthe LCD device and the driving method according
to an embodiment of the present invention, the LCD device is
driven, notinunits of the related art R, G and B sub-pixels, but
in units of unit pixels corresponding to a combination of the
related art R, G and B sub-pixels, thereby allowing one driv-
ing device per unit pixel. Consequently, a manufacturing cost
can be saved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG.1is a conceptual view illustrating a related art
LCD device.
[0022] FIG. 2 is a conceptual view illustrating an LCD

device according to an embodiment of the present invention.
[0023] FIG. 3 is a view for describing a driving method of
an LCD device according to an embodiment of the present
invention.

MODE FOR THE INVENTION

[0024] It will also be understood that when a layer (film), a
region, a pattern, or a structure is referred to as being ‘on’ or
‘under’ another layer (film), region, pattern or structure, it can
be directly ‘on’ or ‘under’ the other layer or substrate, or
intervening layers may also be present.

[0025] Anembodimentofthe present invention will now be
described in detail with reference to accompanying drawings.
[0026] FIG. 2 is a conceptual view illustrating an LCD
device according to an embodiment of the present invention.
[0027] An LCD device according to an embodiment of the
present invention includes a liquid crystal panel 100, and a
backlight assembly 200 providing light for image display.
[0028] Since the LCD device according to an embodiment
of the present invention employs a field sequential driving
method, a color filter does not present in the liquid crystal
panel 100. In a driving method of the LCD device according
to an embodiment of the present invention, red light, green
light, blue light, red light, and green light emitted are sequen-
tially emitted from the backlight assembly 200 to the liquid
crystal panel 100, so as to display a color image.

[0029] The liquid crystal panel 100 according to an
embodiment of the present invention includes a first substrate
110, a second substrate 120, and a liquid crystal layer 130
formed between the first substrate 110 and the second sub-
strate 120. The liquid crystal panel 100 includes a first polar-
izer 112 and a second polarizer 122.

[0030] An array device including thin film transistors
(TFTs) 116, and pixel electrodes 114 transmitting incident
light to display an image are formed on the first substrate 110.
The array device includes a plurality of gate lines, a plurality
of data lines, pixel regions defined by the gate lines and the
data lines, and the TFTs 116 formed at intersections of the
gate lines and the data lines.

[0031] TheTFT 116 is disposed in each of the pixel regions
of the first substrate 110, and serves to apply/block a signal
voltage to the pixel electrode 114. The TFT 116 includes a
gate electrode 118 to which a gate signal is applied, and a
drain electrode 119 applying an input data signal to the pixel
electrode 114,

[0032] A black matrix 126 and a common electrode 124 are
formed under the second substrate 120. The black matrix 126
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is formed in the location which is confronted between the
pixel electrodes 114. The common electrode 124 may be
formed, for example, by depositing indium tin oxide (ITO).
The common electrode 124 applies a voltage to the liquid
crystal layer 130 together with the pixel electrodes 114 of the
first substrate 110.

[0033] The liquid crystal layer 130 is formed between the
first substrate 110 and the second substrate 120. A first polar-
izer 112 is provided under the first substrate 110 to control
polarization of incident light. A second polarizer 122 is pro-
vided on the second substrate 120 to control polarization of
incident light.

[0034] The first polarizer 112 and the second polarizer 122
may be formed to make a vibration direction of linearly-
polarized light parallel to alignment directions of alignment
layers formed on the first and second substrates 110 and 120,
respectively.

[0035] The backlight assembly 200 includes a light emit-
ting unit 210 that sequentially emits red light (R), green light
(G), blue light (B), red light (R), and green light (G), and a
light guide plate 220 that provides light emitted from the light
emitting unit 210 to the liquid crystal panel 100.

[0036] The light emitting unit 210 may include a red light
emitting diode (LED), a green LED, a blue LED, a red LED,
and a green LED so as to repetitively emit light in order of [red
light, green light, blue light, red light, and green light].
[0037] The light emitting unit 210 may include a red LED,
a green LED, and a blue LED so as to repetitively emit light
in order of [red light, green light, blue light, red light, and
green light]. In the case where the light emitting unit 210
include the red LED, the green LED and the blue LED, the
driving of the light emitting unit 210 is controlled such that
the LEDs can sequentially emit light during respective time
intervals resulted from time-division of two frames into five
sub-frames.

[0038] When the backlight assembly 200 is a direct type in
which the light emitting unit 210 is placed under the liquid
crystal panel 100, the light guide plate 220 may not be pro-
vided.

[0039] The backlight assembly 200 according to an
embodiment of the present invention sequentially emits red
light, green light, blue light, red light and green light by a field
sequential driving method. Since the backlight assembly 200
can implement colors for itself, there is no need to form a
color filter in the liquid crystal panel 100. Hence, according to
an embodiment of the present invention, light transmittance
reduction caused by the color filter is solved, thereby improv-
ing the brightness.

[0040] A driving method of the light emitting unit 210
according an embodiment of the present invention employs a
field sequential driving method. As for the field sequential
driving method, in order to implement colors, color LEDs are
sequentially operated to emit red light (R), green light (G),
blue light (B), red light (R) and green light (G) to the liquid
crystal panel 100 via the light guide plate 220 at time inter-
vals.

[0041] In the field sequential driving method according to
an embodiment of the present invention, two frames are time-
divided into five sub-frames, and red light, green light, blue
light, red light and green light are sequentially emitted for the
respective sub-frames to make an additive mixture of colors,
thereby reproducing colors.

[0042] Here, the frame refers to a unit of displaying an
image to the liquid crystal panel. In the related art, one frame
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is time-divided into three sub-frames, and red light (R), green
light (G) and blue light (B) are sequentially emitted for the
respective sub-frames, thereby forming an image.

[0043] Incontrast, inthe driving method ofthe LCD device
according to an embodiment of the present invention, two
frames are time-divided into five sub-frames. Then, red light
(R), green light (G), blue light (B), red light (R) and green
light (G) are sequentially driven for the respective sub-frames
so as to display an image. Accordingly, in the driving method
of the LCD device according to an embodiment of the present
invention, images of the first frame and the second frame
share blue light.

[0044] This method takes advantages of features of the
human eye which is very sensitive to the sharpness of a
black-and-white image but insensitive to the sharpness of a
color image. That is, an embodiment of the present invention
uses ambiguity of the human eye so as to efficiently recon-
struct a color.

[0045] Specifically, the human eye is most sensitive to
green, then to red, and least sensitive to blue.

[0046] For example, it is assumed that when white light is
made up of a mix of the three primary colors, red, green and
blue light, the brightness thereof is 100%. In this case, the
sensitivity of the eye to brightness works on green, red and
blue in the ratio of 59%:30%: 11%, respectively.

[0047] Thus, by using blue light, which the eye is least
sensitive to, for both image implementation of the first frame
and that of the second frame in common, an image with high
brightness can be effectively obtained. That is, the frame time
for which blue light is emitted is reduced, and the frame times
for which red light and green light are emitted is extended, so
that an image with higher brightness can be obtained.
[0048] To drive the LCD device using the field sequential
driving method according to an embodiment of the present
invention, liquid crystal arrangement and light emission of
the backlight assembly should be modulated at a timing as
shown in FIG. 3.

[0049] FIG. 3 illustrates lighting timings of the red LED,
the green LED, the blue LED, the red LED, and the green
LED of the backlight assembly 200 for a color image imple-
mentation, by considering a response time of the liquid crys-
tal panel 100.

[0050] In the field sequential driving method according to
an embodiment of the present invention, two frames are time-
divided into five sub-frames. Then, the red LED, the green
LED, the blue LED, the red LED, and green LED are sequen-
tially turned ON for the respective sub-frames, with consid-
eration of an arrangement of the liquid crystals. Also, timings
between a data signal and a backlight assembly driving signal
is controlled. A driving process using the field sequential
driving method according to an embodiment of the present
invention will now be described in detail.

[0051] Inanembodiment of the present invention, the LCD
device includes a gate driving IC and a data driving IC that are
connected to a gate line and a data line formed in the liquid
crystal panel 100, respectively to apply signals into a pixel.
These gate driving IC and data driving IC are connected to a
controller. Also, the controller is connected to a light control-
ler controlling the backlight assembly 200.

[0052] When a command is input to the controller from an
external host or the like, the controller applies a scan signal
and a data signal to the liquid crystal panel 100 through the
gate driving IC and the data driving IC, and simultaneously
transmits a control signal to the backlight assembly 200
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through the light controller. Thus, the red LED, the green
LED, the blue LED, the red LED, and the green LED are
sequentially operated in the light emitting unit 210 of the
backlight assembly 200.

[0053] Here, a control signal generated by a timing control-
ler to divide two frames into five sub-frames for the driving of
the liquid crystal panel 100 is transmitted to the gate driving
IC and the data driving IC connected to the liquid crystal
panel 100.

[0054] For this purpose, the timing controller rearranges
image data, which are supplied from a graphic controller such
as a computer for respective red (R), green (G) and blue (B).
The image data re-arranged by the timing controller is trans-
ferred to the data driving IC, and generates a data control
signal and a gate control signal at a frequency required for the
field sequential driving method.

[0055] Thedatadriving IC sequentially samples red, green,
blue, red and green data in response to the data control signal
from the timing controller, latches the sampled data line by
line, and converts the latched data into a gamma voltage.
[0056] The red, green, blue, red and green image data is
sequentially supplied to the pixel electrode through the TFT
116 activated in synchronization with a gate pulse, and the
liquid crystals are arranged.

[0057] Also, the timing controller controls the backlight
assembly to sequentially drive the red LED, the green LED,
the blue LED, the red LED and the green LED at the point of
time when data is completely supplied to the pixel.

[0058] Here, the data driving IC outputs a frame signal of
60 Hz. As for the frame signal, one frame includes red, green
and % blue sub-frames. Thus, two frames include five sub-
frames of red, green, blue, red and green.

[0059] Thus, when the LCD device is driven at 60 Hz, one
frame is displayed for 16.7 ms, and each sub-frame is dis-
played on a screen for 6.66 ms (1/150 s), which corresponds
to Y25 0f 16.7 ms.

[0060] Referring to FIG. 3, a data signal for liquid crystal
arrangement is applied to the liquid crystal panel 100 in every
sub frame of 6.66 ms, and then after a predetermined time
intervals, the light emitting unit 210 of the backlight assembly
200 is operated. That is, by considering the arrangement time
of the liquid crystals, the light emitting unit 210 is driven after
the arrangement of each line is completed.

[0061] In the related art LCD device in which one frame is
time-divided into three sub-frames, one sub-frame is dis-
played for 5.55 ms (1/180 s). Hence, the display time of the
sub-frame according to an embodiment of the present inven-
tion, which is longer than that of the related art, may allow
more efficient arrangement of liquid crystals and light emis-
sion of the LEDs of the light emitting unit 210.

[0062] A time interval of one frame of the LCD device
driven at 60 Hz is 16.7 ms (1/60 s) by the related art driving
method, and one sub-frame according to the field sequential
driving method according to an embodiment of the present
invention has a time interval of 6.66 ms (1/150 s).

[0063] Thus, according to an embodiment of the present
invention, the liquid crystal arrangement and light emission
of the light emitting unit 210 can be made within the time
interval of 6.66 ms (1/150 s) of each sub-frame. Accordingly,
in the case where the light emission time of the light emitting
unit 210 is the same as that of the related art, the longer
arrangement time of the liquid crystal can be secured by the
extended time interval, 1.11 ms (obtained by subtracting 5.55
ms from 6.66 ms) as compared to the related art. Also, in the
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case where the liquid crystal arrangement time is the same as
that of the related art, the light emission of the light emitting
unit 210 can be made for a longer period of time by the
extended time interval, 1.11 ms (obtained by subtracting 5.55
ms from 6.66 ms).

[0064] Light emitted by the field sequential driving method
according to an embodiment of the present invention sequen-
tially passes through the first polarizer 112 and the first sub-
strate 110 via the light guide plate 220, and then passes
through the liquid crystal layer 130. Red, green and blue
signals are sequentially applied to the pixel electrode 114
from the data driving IC, and the red LED, the green LED, and
the blue LED ofthe backlight assembly 200 sequentially emit
light to the liquid crystal panel 100.

[0065] A color is implemented for each pixel by the tem-
poral combination of red light, green light and blue light
emitted from the backlight assembly 200 to the liquid crystal
panel in such a manner. Here, the human eye recognizes the
16.7 ms as a whole, so that a color obtained by a combination
of R, G and B can be recognized.

[0066] According to the field sequential driving method
according to an embodiment of the present invention, two
frames are formed using five sub-frames in which respective
red, green, blue, red and green light are emitted respectively,
so that the incidence times of the red and green light are
extended. Accordingly, a high resolution, high quality image
with an improved brightness can be implemented.

[0067] TheLCD device according to an embodiment of the
present invention may obtain a color image without using a
color filter since the LCD device includes light sources
respectively emitting red light, green light and blue light.
Accordingly, according to an embodiment of the present
invention, since an image is displayed using a liquid crystal
panel without a color filter, light absorption caused by the
color filter does not occur, and thus an image with a high
brightness can be obtained.

[0068] In the LCD device according to an embodiment of
the present invention, a unit pixel of a single structure without
R, G and B sub-pixels and a black matrix can be formed. That
is, the unit pixel is formed as one whole pixel according to an
embodiment of the present invention, unlike the related art
liquid crystal panel having a color filter including pixels each
divided into three sub-pixels (R, G and B sub-pixels).
[0069] Accordingly, one driving device for each unit pixel
may be formed according to an embodiment of the present
invention, unlike the related art liquid crystal panel including
unit pixels each divided into R, G and B sub-pixels and three
driving devices for application of a data signal to the respec-
tive sub-pixels. Thus, according to an embodiment of the
present invention, a manufacturing cost of the driving device
can be saved, an aperture ratio can be improved since the unit
pixel is not divided into the R, G and B sub-pixels, and a high
resolution image can be obtained.

[0070] Even though the light emitting unit provided in the
backlight assembly includes an LED in the above-mentioned
description, the light emitting unit may include a cold cathode
fluorescent lamp (CCFL), or an external electrode fluorescent
lamp (EEFL).

[0071] Also, in the description above, two frames are time-
divided into five sub-frames having the same time interval.
[0072] However, according to the LCD device and the driv-
ing method thereof according to an embodiment of the
present invention, the two frames may be time-divided into
five sub-frames having different time intervals. That is, when
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two frames are time-divided into five sub-frames, and red,
green, blue, red, and green light is emitted, the light emission
period of each color may be changed if necessary.

[0073] Also, according to the LCD device and the driving
method thereof according to an embodiment of the present
invention, when images of the first frame and the second
frame constituting the two frames are displayed, the images
of the first frame and the second frame share one blue light.
Hence, emission order of red light and green light for the
respective sub-frames may be changed.

INDUSTRIAL APPLICABILITY

[0074] InanLCD device and a driving method according to
an embodiment of the present invention, two frames are
formed using five sub-frames respectively emitting red,
green, blue, red and green light. Thus, the display time for
each sub-frame is extended, and thus the incidence times of
the red light and the green light are increased, so that a high
resolution, high quality image with an improved brightness
can be obtained.

[0075] 1In the LCD device and the driving method thereof
according to an embodiment of the present invention, since
light sources respectively emitting red light, green light and
blue light are provided, a high quality color image can be
obtained without using a color filter. Hence, light absorption
caused by the color filter does not occur so that an image with
a high brightness can be obtained.

[0076] In the LCD device and the driving method thereof
according to an embodiment of the present invention, two
frames are formed using five sub-frames emitting red, green,
blue, red, green light. Thus, the display time for each sub-
frame is extended, and thus the arrangement time of liquid
crystals is increased, so that a technology for a high response
speed of the liquid crystals is not necessary. Consequently, a
manufacturing cost can be saved.

[0077] Inthe LCD device and the driving method according
to an embodiment of the present invention, since a unit pixel
is notdivided into R, G and B sub-pixels, an aperture ratio can
be improved, and a high resolution image can be obtained.
[0078] Inthe LCD device and the driving method according
to an embodiment of the present invention, the LCD device is
driven, notin units of the related art R, G and B sub-pixels, but
in units of unit pixels corresponding to a combination of the
related art R, G and B sub-pixels, thereby allowing one driv-
ing device per unit pixel. Consequently, a manufacturing cost
can be saved.

1. A liquid crystal display device comprising:

a liquid crystal panel; and

a backlight assembly providing light to the liquid crystal

panel repetitively in order of red light, green light, blue
light, red light, and green light.

2. The liquid crystal display device according to claim 1,
wherein the liquid crystal panel and the backlight assembly
display an image by time-dividing two frames into five sub-
frames.

3. The liquid crystal display device according to claim 2,
wherein images of a first frame and a second frame of the two
frames share one blue light when images are displayed in the
two frames.

4. The liquid crystal display device according to claim 2,
wherein, the two frames are time-divided into the five sub-
frames, the five sub-frames have the same time interval.
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5. The liquid crystal display device according to claim 2,
wherein, when the two frames are time-divided into the five
sub-frames, the five sub-frames have different time intervals.

6. The liquid crystal display device according to claim 1,
wherein the backlight assembly includes red. green and blue
light emitting diodes.

7. The liquid crystal display device according to claim 1,
wherein the backlight assembly is formed by direct-type
under the liquid crystal panel.

8. The liquid crystal display device according to claim 1,
wherein the liquid crystal panel does not include a color filter,
and the backlight assembly includes a light guide plate
formed under the liquid crystal panel, and a light emitting unit
formed at an edge of the light guide plate.

9. The liquid crystal display device according to claim 1,
wherein a response time of the liquid crystal panel is less than
6.66 ms.

10. A driving method of a liquid crystal display device
including a liquid crystal panel, and a backlight assembly
providing light to the liquid crystal panel repetitively in order
of red, green, blue, red and green light, the method compris-
ing:

displaying, at the liquid crystal panel and the backlight

assembly, an image by time-dividing two frames into
five sub-frames; and

displaying an image on the liquid crystal panel by repeti-

tive emissionofred light, green light, blue light, red light
and green light that are sequentially emitted from the
backlight assembly for the respective sub-frames.

11. The driving method according to claim 10, wherein a
response rate of the liquid crystal panel is less than 6.66 ms.

12. The driving method according to claim 10, wherein the
backlight assembly includes red, green and blue light emit-
ting diodes.
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13. The driving method according to claim 10, wherein
images of a first frame and a second frame of the two frame
share one blue light when images are displayed in the two
frames.

14. The driving method according to claim 10, wherein
when the two frames are time-divided into the five sub-
frames, the five sub-frames have the same time interval.

15. The driving method according to claim 10, wherein
when the two frames are time-divided into the five sub-
frames, the five sub-frames have different time intervals.

16. A driving method of a liquid crystal display device
including a liquid crystal panel, and a backlight assembly
providing light to the liquid crystal panel by a field sequential
driving method, the method comprising:

displaying an image, at the liquid crystal panel and the

backlight assembly, by time-dividing two frames into
five sub-frames,

wherein images of a first frame and a second frame of the

two frames share one blue light when images are dis-
played in the two frames.

17. The driving method according to claim 16, wherein
when the two frames are time-divided into the five sub-
frames, red light, green light, blue light, red light, and green
light are sequentially and repetitively provided to the respec-
tive sub-frames.

18. The driving method according to claim 16, wherein
when the two frames are time-divided into the five sub-
frames, green light, red light, blue light, green light, and red
light are sequentially and repetitively provided to the respec-
tive sub-frames.

19. The driving method according to claim 16, wherein
when the two frames are time-divided into the five sub-
frames, the sub-frames have the same time interval.

20. The driving method according to claim 16, wherein
when the two frames are time-divided into the five sub-
frames, the sub-frames have different time intervals.
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