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Description

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

[0002] Acathoderaytube (CRT)hadbeen mostwidely
used among various display devices displaying image
information. However, the CRT caused many inconven-
iences 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 dis-
play (LCD) devices have excellent display resolution
compared to other flat display device and have fast re-
sponse time that can be compared to that of CRTs when
realizing a moving image.

[0004] Form KR 2003 0053829 A are different light
emission orders known. In US 2002/070914 A1 a back-
light unit for an LCD display in disclosed.

[0005] Fig. 1 is a view illustrating a related art LCD
device. Referring to Fig. 1, the related art LCD device
includes a first substrate 10, a second substrate 20, and
aliquid 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 sub-
strate 20.

[0006] 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 plu-
rality 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.

[0007] A black matrix 26, a color filter 28, and a com-
mon electrode 24 are formed under the second substrate
20.

[0008] 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.

[0009] Since liquid crystals have molecular arrange-
ment with directionality and polarity, the molecular ar-
rangementis controlled when an electricfield is artificially
applied to liquid crystal molecules injected into a cell gap
of a liquid crystal panel. Thus, an alignment direction of
the liquid crystal molecules 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 blocking of light, light passing
through the liquid crystal layer 30 implements colors and
images.

[0010] However, the LCD device is disadvantageous
in that the color gamut is undesirably reduced by a trans-
mittance characteristic of a color filter since color repro-
duction is made when white light having passed through
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the liquid crystal layer 30 passes through the color filter.
[0011] 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.

[0012] Therefore, aliquid crystal display device having
a high response rate are needed to stably obtain a high
quality, high resolution image. Also, a driving method of
the LCD device, which is able to display a visually com-
fortable moving image, is also needed.

[0013] The present invention as described in claim 1
provides an LCD device which is able to implement an
image with high brightness, high resolution and high qual-
ity. The presentinvention also provides a method accord-
ing to claim 7.

[0014] Inan LCD device and a driving method accord-
ing 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 im-
age with an improved brightness can be obtained.
[0015] Inthe LCD device and the driving method there-
of according to an embodiment of the present invention,
since light sources respectively emitting red light, green
lightandblue lightare provided, a high quality colorimage
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.
[0016] Inthe LCD device and the driving method there-
of 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 arrange-
ment time of liquid crystals is increased, so that a tech-
nology for a high response speed of the liquid crystals is
not necessary. Consequently, a manufacturing cost can
be saved.

[0017] In the LCD device and the driving method ac-
cording to an embodiment of the present invention, since
a unit pixel is not divided into R, G and B sub-pixels, an
aperture ratio can be improved, and a high resolution
image can be obtained.

[0018] In the LCD device and the driving method ac-
cording to an embodiment of the present invention, the
LCD device is driven, not in 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 driving device per unit pixel. Con-
sequently, a manufacturing cost can be saved.

Fig. 1 is a conceptual view illustrating a related art
LCD device.

Fig. 2 is a conceptual view illustrating an LCD device
according to an embodiment of the present inven-
tion.
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Fig. 3 is a view for describing a driving method of an
LCD device according to an embodiment of the
present invention.

[0019] 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.

[0020] An embodiment of the present invention will
now be described in detail with reference to accompany-
ing drawings.

[0021] Fig. 2 is a conceptual view illustrating an LCD
device according to an embodiment of the present inven-
tion.

[0022] 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.

[0023] Since the LCD device according to an embod-
iment 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 presentinvention, red
light, green light, blue light, red light, and green light emit-
ted are sequentially emitted from the backlight assembly
200 to the liquid crystal panel 100, so as to display a color
image.

[0024] Theliquid crystal panel 100 according to an em-
bodiment of the present invention includes a first sub-
strate 110, a second substrate 120, and a liquid crystal
layer 130 formed between the first substrate 110 and the
second substrate 120. The liquid crystal panel 100 in-
cludes a first polarizer 112 and a second polarizer 122.
[0025] An array device including thin film transistors
(TFTs) 116, and pixel electrodes 114 transmitting inci-
dent light to display an image are formed on the first sub-
strate 110. The array device includes a plurality of gate
lines, a plurality of data lines, pixel regions defined by
the gatelinesandthe datalines,andthe TFTs 116 formed
at intersections of the gate lines and the data lines.
[0026] The TFT 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.

[0027] A black matrix 126 and a common electrode
124 are formed under the second substrate 120. The
black matrix 126 is formed in the location which is con-
fronted between the pixel electrodes 114. The common
electrode 124 may be formed, for example, by depositing
indium tin oxide (ITO). The common electrode 124 ap-
plies a voltage to the liquid crystal layer 130 together with
the pixel electrodes 114 of the first substrate 110.
[0028] The liquid crystal layer 130 is formed between
the first substrate 110 and the second substrate 120. A
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first polarizer 112 is provided under the first substrate
110 to control polarization of incident light. A second po-
larizer 122 is provided on the second substrate 120 to
control polarization of incident light.

[0029] The first polarizer 112 and the second polarizer
122 may be formed to make a vibration direction of line-
arly-polarized light parallel to alignment directions of
alignment layers formed on the first and second sub-
strates 110 and 120, respectively.

[0030] The backlight assembly 200 includes a light
emitting 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.

[0031] 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].

[0032] 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 re-
spective time intervals resulted from time-division of two
frames into five sub-frames.

[0033] 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 provided.

[0034] 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 in-
vention, light transmittance reduction caused by the color
filter is solved, thereby improving the brightness.
[0035] A driving method of the light emitting unit 210
according an embodiment of the present invention em-
ploys 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 intervals.

[0036] Inthe 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.

[0037] Here, the frame refers to a unit of displaying an
image to the liquid crystal panel. In the related art, one
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frame 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.

[0038] In contrast, in the driving method of the LCD
device according to an embodiment of the present inven-
tion, 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 animage. Accord-
ingly, 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.
[0039] 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 sharp-
ness of a color image. That is, an embodiment of the
present invention uses ambiguity of the human eye so
as to efficiently reconstruct a color.

[0040] Specifically, the human eye is most sensitive to
green, then to red, and least sensitive to blue.

[0041] Forexample,itisassumed 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%, respec-
tively.

[0042] 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, animage
with high brightness can be effectively obtained. That s,
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.

[0043] Todrivethe LCD device using the field sequen-
tial 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.

[0044] Fig. 3illustrates 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 im-
plementation, by considering aresponse time of the liquid
crystal panel 100.

[0045] Inthe 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 sequentially turned ON for the respective sub-
frames, with consideration of an arrangement of the liquid
crystals. Also, timings between a data signal and a back-
light assembly driving signal is controlled. A driving proc-
ess using the field sequential driving method according
to an embodiment of the present invention will now be
described in detail.

[0046] In an embodiment of the present invention, the
LCD device includes a gate driving IC and a data driving
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IC that are connected to a gate line and a data line formed
in the liquid crystal panel 100, respectively to apply sig-
nals into a pixel. These gate driving IC and data driving
IC are connected to a controller. Also, the controller is
connected to a light controller controlling the backlight
assembly 200.

[0047] Whenacommand isinput 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 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.

[0048] Here, a control signal generated by a timing
controller 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.

[0049] For this purpose, the timing controller rearrang-
es image data, which are supplied from a - graphic con-
troller such as a computer for respective red (R), green
(G) and blue (B). The image data re-arranged by the tim-
ing controller is transferred 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.

[0050] The data driving IC sequentially samples red,
green, blue, red and green data in response to the data
control signal from the timing controller, latches the sam-
pled data line by line, and converts the latched data into
a gamma voltage.

[0051] Thered, 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.

[0052] 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.

[0053] Here, the data driving IC outputs a frame signal
of 60Hz. As for the frame signal, one frame includes red,
green and 1/2 blue sub-frames. Thus, two frames include
five sub-frames of red, green, blue, red and green.
[0054] Thus, when the LCD device is driven at 60Hz,
one frame is displayed for 16.7 ms, and each sub-frame
is displayed on a screen for 6.66 ms (1/150s), which cor-
responds to 1/2.5 of 16.7 ms.

[0055] ReferringtoFig. 3, adata signalforliquid crystal
arrangement is applied to the liquid crystal panel 100 in
every sub frame of 6.66 ms, and then after a predeter-
mined time intervals, the light emitting unit 210 of the
backlight assembly 200 is operated. That is, by consid-
ering the arrangement time of the liquid crystals, the light
emitting unit 210 is driven after the arrangement of each
line is completed.
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[0056] Intherelated art LCD device in which one frame
is time-divided into three sub-frames, one sub-frame is
displayed for 5.55 ms (1/180s). Hence, the display time
of the sub-frame according to an embodiment of the
present invention, which is longer than that of the related
art, may allow more efficient arrangement of liquid crys-
tals and light emission of the LEDs of the light emitting
unit 210.

[0057] A time interval of one frame of the LCD device
driven at 60Hzis 16.7 ms (1/60s) by the related art driving
method, and one sub-frame according to the field se-
quential driving method according to an embodiment of
the present invention has a time interval of 6.66 ms
(1/150s).

[0058] Thus, according to an embodiment of the
presentinvention, the liquid crystal arrangement and light
emission of the light emitting unit 210 can be made within
the time interval of 6.66 ms (1/150s) of each sub-frame.
Accordingly, in the case where the light emission time of
the lightemitting 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 (ob-
tained by subtracting 5.55 ms from 6.66 ms) as compared
tothe related art. Also, in the 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).

[0059] Light emitted by the field sequential driving
method according to an embodiment of the present in-
vention sequentially passes through the first polarizer
112 and the first substrate 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.

[0060] A color is implemented for each pixel by the
temporal 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 ob-
tained by a combination of R, G and B can be recognized.
[0061] 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 emit-
ted respectively, so that the incidence times of the red
and green light are extended. Accordingly, a high reso-
lution, high quality image with an improved brightness
can be implemented.

[0062] The LCD 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
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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.

[0063] Inthe 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 inven-
tion, 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).

[0064] Accordingly, one driving device for each unit
pixel may be formed according to an embodiment of the
presentinvention, unlike the related art liquid crystal pan-
el including unit pixels each divided into R, G and B sub-
pixels and three driving devices for application of a data
signal to the respective sub-pixels. Thus, according to
an embodiment of the presentinvention, 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.

[0065] 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).

[0066] Also, in the description above, two frames are
time-divided into five sub-frames having the same time
interval.

[0067] However, according to the LCD device and the
driving method thereof according to an embodiment of
the present invention, the two frames may be time-divid-
ed into five sub-frames having different time intervals.
That is, when two frames are time-divided into five sub-
frames, and red, green, blue, red, and green light is emit-
ted, the light emission period of each color may be
changed if necessary.

[0068] Also, according to the LCD device and the driv-
ing 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.

[0069] Inan LCD device and a driving method accord-
ing 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 im-
age with an improved brightness can be obtained.
[0070] Inthe LCD device and the driving method there-
of according to an embodiment of the present invention,
since light sources respectively emitting red light, green
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lightandblue lightare provided, a high quality colorimage
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.
[0071] Inthe LCD device and the driving method there-
of 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 arrange-
ment time of liquid crystals is increased, so that a tech-
nology for a high response speed of the liquid crystals is
not necessary. Consequently, a manufacturing cost can
be saved.

[0072] In the LCD device and the driving method ac-
cording to an embodiment of the present invention, since
a unit pixel is not divided into R, G and B sub-pixels, an
aperture ratio can be improved, and a high resolution
image can be obtained.

[0073] In the LCD device and the driving method ac-
cording to an embodiment of the present invention, the
LCD device is driven, not in 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 driving device per unit pixel. Con-
sequently, a manufacturing cost can be saved.

Claims
1. Aliquid crystal display device comprising:

- a liquid crystal panel;

- a backlight assembly including a red light emit-
ting diode, a green light emitting diode, a blue
light emitting diode and providing light to the lig-
uid crystal panel repetitively in order of red light,
green light, blue light, red light, and green light;
and

- a controller to control the liquid crystal panel
and the backlight assembly, characterized in
that

- the controller time-divides two frames into five
sub-frames,

- wherein the liquid crystal panel and the back-
light assembly display an image by time-dividing
two frames into five sub-frames,

- wherein the five sub-frames include a red sub-
frame of first frame, a green sub-frame of first
frame, a combined blue sub-frame including a
1/2 blue sub-frame of first frame and a 1/2 blue
sub-frame of second frame, a red sub-frame of
second frame and a green sub-frame of second
frame,

- wherein the controller is arranged to control
the red light emitting diode to be driven during
the red sub-frame of first frame, the green light
emitting diode to be driven during the green sub-
frame of first frame, the blue light emitting diode
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to be driven during the combined blue sub-
frame,

- the red light emitting diode to be driven during
the red sub-frame of second frame and the
green light emitting diode to be driven during the
green sub-frame of second frame,

- wherein images of the 1/2 blue sub-frame of
the first frame and the 1/2 blue sub-frame of the
second frame share one blue light when images
are displayed in the two frames.

2. Theliquid crystal device according to claim 1, where-
in the five sub-frames have the same time interval.

3. Theliquid crystal device according to claim 1, where-
in the five sub-frames have different time intervals.

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

5. 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 pan-
el, and a light emitting unit formed at an edge of the
light guide plate.

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

7. A driving method of a liquid crystal display device
including a liquid crystal panel, a backlight assembly
providing light to the liquid crystal panel repetitively
in order of red, green, blue, red and green light and
a controller to control the liquid crystal panel and the
backlight assembly by a field sequential driving
method, the method being characterized by:

- time-dividing two frames into five sub-frames
by the controller; and

- displaying an image, at the liquid crystal panel
and the backlight assembly, by time-dividing two
frames into five sub-frames,

- wherein the five sub-frames include a red sub-
frame of first frame, a green sub-frame of first
frame, a combined blue sub-frame including a
1/2 blue sub-frame of first frame and a 1/2 blue
sub-frame of second frame, a red sub-frame of
second frame and a green sub-frame of second
frame,

- wherein images of the 1/2 blue sub-frame of
the first frame and the 1/2 blue sub-frame of the
second frame share one blue light when images
are displayed in the two frames.

8. The driving method according to claim 7, wherein
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the backlight assembly includes a red light emitting
diode, a green light emitting diode and a blue light
emitting diode , the method further comprising:

- displaying an image on the liquid crystal panel
by repetitive emission of red light, green light,
blue light, red light and green light that are se-
quentially emitted from the backlight assembly
for the respective sub-frames,

- wherein the controller controls the red light
emitting diode to be driven during the red sub-
frame of first frame, the green light emitting di-
ode to be driven during the green sub-frame of
first frame and the blue light emitting diode to be
driven during the combined blue sub-frame,

- the red light emitting diode to be driven during
the red sub-frame of second frame and the
green light emitting diode to be driven during the
green sub-frame of second frame.

9. The driving method according to claim 7, wherein
red light, green light, blue light, red light, and green
light are sequentially and repetitively provided to the
respective sub-frames.

10. Thedrivingmethod accordingto claim 7 or 8, wherein
aresponse rate of the liquid crystal panel is less than
6.66 ms.

11. Thedriving method accordingto claim 7 or 8, wherein
the five sub-frames have the same time interval.

12. Thedrivingmethod accordingto claim 7 or 8, wherein
the five sub-frames have different time intervals.

Patentanspriiche

1. Flussigkristallanzeigevorrichtung, die umfasst:

- eine Flussigkristalltafel;

- eine Hintergrundbeleuchtungsanordnung, die
eine rotes Licht emittierende Diode, eine griines
Licht emittierende Diode und eine blaues Licht
emittierende Diode enthalt und Licht fiir die Flis-
sigkristalltafel wiederholt in der Reihenfolge ro-
tes Licht, griines Licht, blaues Licht, rotes Licht
und grunes Licht bereitstellt; und

- eine Steuereinheit, um die Flissigkristalltafel
und die Hintergrundbeleuchtungsanordnung zu
steuern,

dadurch gekennzeichnet, dass

- die Steuereinheit zwei Rahmen zeitlich in flinf
Unterrahmen unterteilt,

- wobei die Flussigkristalltafel und die Hinter-
grundbeleuchtungsanordnung ein Bild durch
zeitliches Unterteilen von zwei Rahmen in finf
Unterrahmen anzeigen,
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- wobei die flinf Unterrahmen einen roten Unter-
rahmen eines ersten Rahmens, einen grinen
Unterrahmen eines ersten Rahmens, einen
kombinierten blauen Unterrahmen, der 1/2 blau-
en Unterrahmen und einen ersten Rahmen so-
wie 1/2 blauen Unterrahmen und einen zweiten
Rahmen enthalt, einen roten Unterrahmen ei-
nes zweiten Rahmens und einen griinen Unter-
rahmen eines zweiten Rahmens enthalten,

- wobei die Steuereinheit dazu ausgelegt ist, die
rotes Licht emittierende Diode zu steuern, damit
sie wahrend des roten Unterrahmens des ersten
Rahmens angesteuert wird, die griines Licht
emittierende Diode zu steuern, damit sie wah-
rend des griinen Unterrahmens des ersten Rah-
mens angesteuert wird, die blaues Licht emittie-
rende Diode zu steuern, damit sie wahrend des
kombinierten blauen Unterrahmens angesteu-
ert wird, die rotes Licht emittierende Diode zu
steuern, damit sie wahrend des roten Unterrah-
mens des zweiten Rahmens angesteuert wird
und die griines Licht emittierende Diode zu steu-
ern, damit sie wahrend des griinen Unterrah-
mens des zweiten Rahmens angesteuert wird,
- wobei Bilder des 1/2 blauen Unterrahmens des
ersten Rahmens und des 1/2 blauen Unterrah-
mens des zweiten Rahmens blaues Licht ge-
meinsam nutzen, wenn Bilder in zwei Rahmen
angezeigt werden.

Flussigkristallvorrichtung nach Anspruch 1, wobei
die fiinf Unterrahmen das gleiche Zeitintervall ha-
ben.

Flussigkristallvorrichtung nach Anspruch 1, wobei
die flinf Unterrahmen verschiedene Zeitintervalle
haben.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei die Hintergrundbeleuchtungseinheit durch ei-
nen direkten Typ unter der Flissigkristalltafel gebil-
det ist.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei die Flussigkristalltafel keinen Farbfilter enthalt
und die Hintergrundbeleuchtungsanordnung eine
Lichtfihrungsplatte, die unter der FlUssigkristalltafel
ausgebildet ist, und eine Lichtemissionseinheit, die
an einer Kante der Lichtfiihrungsplatte ausgebildet
ist, enthalt.

Flussigkristallanzeigevorrichtung nach Anspruch 1,
wobei eine Ansprechzeit der Flussigkristalltafel we-
niger als 6,66 ms betragt.

Ansteuerungsverfahren einer Flissigkristallanzei-
gevorrichtung, die eine Flussigkristalltafel, eine Hin-
tergrundbeleuchtungsanordnung, die Licht fiir die
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Flussigkristalltafel wiederholt in der Reihenfolge ro-
tes, griines, blaues, rotes und griines Licht bereit-
stellt, und eine Steuereinheit, um die Flissigkristall-
tafel und die Hintergrundbeleuchtungsanordnung
durch ein feldsequentielles Ansteuerungsverfahren
zu steuern, umfasst, wobei das Verfahren gekenn-
zeichnet ist durch:

- zeitliches Unterteilen von zwei Rahmen in finf
Unterrahmen durch die Steuereinheit; und

- Anzeigen eines Bildes auf der Flissigkristall-
tafel und der Hintergrundbeleuchtungsanord-
nung durch zeitliches Unterteilen von zwei Rah-
men in finf Unterrahmen,

- wobei die finf Unterrahmen einen roten Unter-
rahmen eines ersten Rahmens, einen grinen
Unterrahmen eines ersten Rahmens, einen
kombinierten blauen Unterrahmen, der 1/2 blau-
en Unterrahmen eines ersten Rahmens und 1/2
blauen Unterrahmen eines zweiten Rahmens
enthalt, einen roten Unterrahmen eines zweiten
Rahmens und einen griinen Unterrahmen eines
zweiten Rahmens enthalten,

- wobei Bilder des 1/2 blauen Unterrahmens des
ersten Rahmens und des 1/2 blauen Unterrah-
mens des zweiten Rahmens blaues Licht ge-
meinsam nutzen, wenn Bilder in den zwei Rah-
men angezeigt werden.

Ansteuerungsverfahren nach Anspruch 7, wobei die
Hintergrundbeleuchtungsanordnung eine rotes
Licht emittierende Diode, eine grines Licht emittie-
rende Diode und eine blaues Licht emittierende Di-
ode enthélt, wobei das Verfahren ferner umfasst:

- Anzeigen eines Bildes auf der Flussigkristall-
tafel durch wiederholtes Emittieren von rotem
Licht, grinem Licht, blauem Licht, rotem Licht
und grinem Licht, das von der Hintergrundbe-
leuchtungsanordnung fiir die jeweiligen Unter-
rahmen sequentiell emittiert wird,

- wobei die Steuereinheit die rotes Licht emittie-
rende Diode steuert, damit sie wahrend des ro-
ten Unterrahmens des ersten Rahmens ange-
steuertwird, die griines Lichtemittierende Diode
steuert, damit sie wahrend des griinen Unter-
rahmens des ersten Rahmens angesteuert wird,
die blaues Licht emittierende Diode wéahrend
des kombinierten blauen Unterrahmens ange-
steuert wird, die rotes Licht emittierende Diode
steuert, damit sie wahrend des roten Unterrah-
mens des zweiten Rahmens angesteuert wird,
und die griines Licht emittierende Diode gesteu-
ert wird, damit sie wahrend des griinen Unter-
rahmens des zweiten Rahmens angesteuert
wird.

9. Ansteuerungsverfahren nach Anspruch 7, wobei ro-
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tes Licht, griines Licht, blaues Licht, rotes Licht und
grunes Licht sequentiell und wiederholt fur die jewei-
ligen Unterrahmen bereitgestellt wird.

10. Ansteuerungsverfahren nach Anspruch 7 oder 8,

1.

wobei eine Ansprechrate der FlUssigkristalltafel klei-
ner als 6,66 ms ist.

Ansteuerungsverfahren nach Anspruch 7 oder 8,
wobei die fiinf Unterrahmen das gleiche Zeitintervall
haben.

12. Ansteuerungsverfahren nach Anspruch 7 oder 8,

wobei die flinf Unterrahmen unterschiedliche Zeitin-
tervalle haben.

Revendications

1.

Dispositif ~ d’affichage a  cristaux

comprenant :

liquides,

- un panneau a cristaux liquides ;

- un ensemble a rétroéclairage incluant une dio-
de électroluminescente rouge, une diode élec-
troluminescente verte, une diode électrolumi-
nescente bleue et fournissant de la lumiere au
panneau a cristaux liquides de maniére répétée
avec dans l'ordre de la lumiére rouge, de la lu-
miére verte, de la lumiére bleue, de la lumiere
rouge, et de la lumiére verte ; et

- un contréleur pour commander le panneau a
cristaux liquides et 'ensemble a rétroéclairage,
caractérisé en ce que

- le contréleur divise dans le temps deux trames
en cing sous-trames,

- dans lequel le panneau a cristaux liquides et
'ensemble a rétroéclairage affichent une image
en divisant dans le temps deux trames en cinq
sous-trames,

- dans lequel les cinq sous-trames incluent une
sous-trame rouge d’une premiére trame, une
sous-trame verte de la premiére trame, une
sous-trame combinée bleue incluant une moitié
de sous-trame bleue d’'une premiére trame et
une moitié de sous-trame bleue d’'une seconde
trame, une sous-trame rouge de la seconde tra-
me et une sous-trame verte de la seconde tra-
me,

- dans lequel le contrdleur est agencé pour com-
mander la diode électroluminescente rouge
pour étre pilotée pendant la sous-trame rouge
de la premiére trame, la diode électrolumines-
cente bleue pour étre pilotée pendant la sous-
trame combinée bleue, la diode électrolumines-
cente rouge pour étre pilotée pendant la sous-
trame rouge de la seconde trame et la diode
électroluminescente verte pour étre pilotée pen-
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dant la sous-trame verte de la seconde trame,
- dans lequel des images de la moitié de sous-
trame bleue de la premiére trame et de la moitié
de sous-trame bleue de la seconde trame par-
tagent une lumiéere bleue quand desimages sont
affichées dans les deux trames.

Dispositif a cristaux liquides selon la revendication
1, dans lesquelles les cing sous-trames ontle méme
intervalle temporel.

Dispositif a cristaux liquides selon la revendication
1, dans lequel les cing sous-trames ont des interval-
les temporels différents.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel 'ensemble a rétroéclai-
rage est formé par un ensemble de type direct au-
dessous du panneau a cristaux liquides.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel le panneau a cristaux li-
quides n’inclut pas de filtre de couleur, et 'ensemble
a rétroéclairage inclut une plaque guide de lumiere
formée sous le panneau a cristaux liquides, et une
unité électroluminescente formée au niveau d’'une
bordure de la plaque guide de lumiére.

Dispositif d’affichage a cristaux liquides selon la re-
vendication 1, dans lequel un temps de réponse du
panneau a cristaux liquides est inférieur a 6,66 ms.

Procédé de pilotage d’un dispositif d’affichage a cris-
taux liquides incluant un panneau a cristaux liquides,
un ensemble a rétroéclairage fournissant de la lu-
miére au panneau a cristaux liquides de maniére ré-
pétée avec dans l'ordre de la lumiéere rouge, de la
lumiére verte, de la lumiére bleue, de la lumiéere rou-
ge et de la lumiére verte, et un contréleur pour com-
mander le panneau a cristaux liquides et 'ensemble
a rétroéclairage par un procédé de pilotage séquen-
tiel par champ, le procédé étant caractérisé par les
étapes consistant a :

- diviser dans le temps deux trames en cinq
sous-trames par le contréleur ; et

- afficher une image, au niveau du panneau a
cristaux liquides et de 'ensemble a rétroéclai-
rage, en divisant dans le temps deux trames en
cing sous-trames,

- dans lequel les cinqg sous-trames incluent une
sous-trame rouge d’'une premiére trame, un
sous-trame verte d’'une premiére trame, une
sous-trame bleue combinée incluant une moitié
de sous-trame bleue d’'une premiére trame et
une moitié de sous-trame bleue d’'une seconde
trame, une sous-trame rouge d’une seconde tra-
me et une sous-trame verte de la seconde tra-
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9.

10.

1.

12,

me,

- dans lequel des images de la moitié de sous-
trame bleue de la premiére trame et de la moitié
de sous-trame bleue de la seconde trame par-
tagentune lumiére bleue quand des images sont
affichées dans les deux trames.

Procédé de pilotage selon la revendication 7, dans
lequel 'ensemble a rétroéclairage inclut une diode
électroluminescente rouge, une diode électrolumi-
nescente verte et une diode électroluminescente
bleue ;

le procédé comprenant en outre les étapes consis-
tanta:

- afficher une image sur le panneau a cristaux
liquides par émission répétitive de lumiére rou-
ge, de lumiere verte, de lumiére bleue, de lumié-
re rouge et de lumiére verte qui sont émises en
séquence depuis I'ensemble a rétroéclairage
pour les sous-trames respectives,

- dans lequel le contréleur commande la diode
électroluminescente rouge pour étre pilotée
pendant la sous-trame rouge de la premiére tra-
me, la diode électroluminescente verte pour étre
pilotée pendant la sous-trame verte de la pre-
miére trame, et la diode électroluminescente
bleue pour étre pilotée pendant la sous-trame
bleue combinée, la diode électroluminescente
rouge pour étre pilotée pendant la sous-trame
rouge de la seconde trame et la diode électro-
luminescente verte pour étre pilotée pendant la
sous-trame verte de la seconde trame.

Procédé de pilotage selon la revendication 7, dans
lequel la lumiére rouge, la lumiére verte, la lumiére
bleue, la lumiére rouge et la lumiéere verte sont en
fournies en séquence et de maniére répétitive aux
sous-trames respectives.

Procédé de pilotage selon la revendication 7 ou 8,
dans lequel un temps de réponse du panneau a cris-
taux liquides est inférieur a 6,66 ms.

Procédé de pilotage selon la revendication 7 ou 8,
dans lequel les cing sous-trames ont le méme inter-
valle temporel.

Procédé de pilotage selon la revendication 7 ou 8,
dans lequel les cing sous-trames ont des intervalles
temporels différents.
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