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METHOD AND APPARATUS FOR DRIVING
LIQUID CRYSTAL DISPLAY PANEL

[0001] This application claims the benefit of Korean
Patent Application No. P2001-46933, filed on Aug. 3, 2001
and of Korean Patent Application No. P2002-35150 filed in
Korea on Jun. 22, 2002, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to liquid crystal dis-
play, and more particularly, to a method and apparatus for
driving a liquid crystal display panel that is capable of
driving a liquid crystal display panel having five color dots
within one pixel as well as reducing flicker.

[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display (LCD) controls
a light transmittance of each liquid crystal cell in accordance
with a video signal to thereby display a picture. An active
matrix LCD including a switching device for each liquid
crystal cell is suitable for displaying a dynamic image. The
active matrix LCD uses thin film transistors (TFT’s) as
switching devices.

[0006] FIG.1 is ablock diagram of a typical liquid crystal
display driving apparatus.

[0007] Referring to FIG. 1, the LCD driving apparatus
includes a digital video card 1 for converting analog video
data into digital video data, a data driver 3 for applying the
digital video data to data lines DL of a liquid crystal display
panel 6, a gate driver 5 for sequentially driving gate lines GL
of the liquid crystal display panel 6, and a timing controller
2 for controlling the data driver 3 and the gate driver 5.

[0008] The liquid crystal display panel 6 has a liquid
crystal injected between two glass substrates, on which the
gate lines GL and the data lines DL cross each other
perpendicularly. Each intersection between the gate lines GL
and the data lines DL is provided with a thin film transistor
(TFT) for selectively applying an image inputted from each
data line DL to a liquid crystal cell Clc. To this end, the TFT
has a gate terminal connected to the gate line GL, a source
terminal connected to the data line DL and a drain terminal
connected to a pixel electrode of the liquid crystal cell Cle.

[0009] The digital video card 1 converts an input analog
image signal into a digital image signal suitable for the
liquid crystal display panel 6, and detects a synchronizing
signal included in the image signal.

[0010] The timing controller 2 supplies red(R), green(G)
and blue(B) digital video data from the digital video card 1
to the data driver 3. Further, the timing controller 2 generates
data and gate control signals such as a dot clock Dclk and a
gate start pulse Gsp using horizontal and vertical synchro-
nizing signals H and V inputted from the digital video card
1 to make a timing control of the data driver 3 and the gate
driver 5. The data control signal such as a dot clock Delk is
applied to the data driver while the gate control signal such
as a gate start pulse Gsp is applied to the gate driver.

[0011] The gate driver 5 includes a shift register (not
shown) for sequentially applying a scanning pulse in
response to the gate start pulse Gsp from the timing con-
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troller 2, and a level shifter. (not shown) for shifting a
voltage level of the scanning pulse into a level suitable for
driving the liquid crystal cell Clc. The TFT applies a video
data on the data line DL to the pixel electrode of the liquid
crystal cell Clc in response to the scanning pulse from the
gate driver 5.

[0012] The data driver 3 receives R, G and B digital video
data along with a dot clock Dclk from the timing controller
2. The data driver 3 latches the R, G and B video data in
synchronization with the dot clock Dclk and then corrects
the latched data in accordance with a gamma voltage Vy.
Furthermore, the data driver 3 converts data corrected by the
gamma voltage Vv into analog data to apply them to the data
line DL one line by one line.

[0013] FIG. 2 represents a relationship between a pixel
and a TFT structure of the LCD shown in FIG. 1.

[0014] Referring to FIG. 2, the pixel of the LCD consists
of an area defined by four data lines DL1 to DL4 and two
gate lines GL1 and GL2. A pixel electrode 12a is provided
at an area surrounded by the gate lines GL1 and GL.2 and the
data lines DL1 and DL2, forming one pixel. A pixel elec-
trode 124 is provided at an area surrounded by the gate lines
GL1 and GL2 and the data lines DL.2 and DL3. A pixel
electrode 12¢ is provided at an area surrounded by the gate
lines GL1 and GL2 and the data lines DL3 and DI.4 which
makes one pixel. One picture element 16 consists of these
three pixels, and a side of each pixel electrode 12 is provided
with a TFT 14 which is a switching device.

[0015] Typically, color filters R, G and B are provided at
the substrate opposite the transparent substrate with the pixel
electrode. In this case, an R color filter is arranged at a
position corresponding to the left pixel electrode 12a of one
picture element shown in FIG. 2; a G color filter is arranged
at a position corresponding to the middle pixel electrode
12b; and a B color filter is arranged at a position corre-
sponding to the right pixel electrode 12¢.

[0016] For a VGA resolution display, 640 data lines DL
and 480 gate lines GL are provided resulting in 307200
picture elements.

[0017] FIG. 3 shows an arrangement of the R, G and B
color filters and a connection between the gate driver 5 and
the data driver 3 in the conventional LCD of FIG. 1.
Referring to FIG. 3, the data driver 3 receives input signals
Re (Red even), Ge (Green even), Be (Blue even), Ro (Red
0dd), Go (Green odd) and Bo (Blue odd) of a six-bus system
and outputs them to the 1st to nth data lines DL1 to DLn in
synchronization with a data clock.

[0018] The R signal is output to the first data line DL1 via
the data driver 3; the G signal is output to the second data
line DL2 via the data driver 3; and the B signal is output to
the third data line DL3 via the data driver 3. The three output
signals make a pair repetitively. At this time, depending on
a line arrangement through the data driver 3, the B signal is
output to the first data line DL1 via the data driver 3; the G
signal is output to the second data line DI2 via the data driver
3; and the R signal is output to the third data line DL3 via
the data driver 3.

[0019] The LCD adopts a dot inversion driving system as
shown in FIG. 4A and FIG. 4B. In the dot inversion system
as shown in FIG. 4A and FIG. 4B, data signals of opposite
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polarities are applied to liquid crystal cells adjacent to each
other for each column line and each row line on the liquid
crystal display panel. The polarities of data signals applied
to all liquid crystal cells of the liquid crystal display panel
are inverted every frame. In other words, when video signals
at a certain frame is displayed, data signals are applied to the
liquid crystal cells of the liquid crystal display panel such
that they have alternating positive polarity (+) and negative
polarity (=) as the liquid crystal cells go from the left side to
the right side in a row and from the top to the bottom in a
column, as shown in FIG. 4A. Subsequently, for the next
frame, the polarity of the data signals applied to the liquid
crystal cells are inverted to be opposite to the polarity in the
previous frame, as shown in FIG. 4B.

[0020] The conventional method of driving the liquid
crystal display panel having such stripe-type pixels has a
limit in improving picture quality, and has a problem in that
it causes a flicker phenomenon upon driving the liquid
crystal display panel by the dot inversion system.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
method and apparatus for driving a liquid crystal display
panel that is capable of driving a liquid crystal display panel
having five color dots within one pixel that substantially
obviates one or more of the problems due to limitations and
disadvantages of the related art.

[0022] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0023] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a method of driving a
liquid crystal display panel according to one aspect of the
present invention includes shorting adjacent first color sub-
pixels spaced at a desired distance of a plurality of first color
sub-pixels arranged at a middle portion of a pixel to apply
a first color data to said adjacent first color sub-pixels;
applying a second color data to a plurality of second color
sub-pixels arranged at one edge of said middle portion
within said one pixel; and applying a third color data to a
plurality of third color sub-pixels arranged at another edge
of said middle portion within said one pixel. Applying the
second color data includes applying data to the second color
sub-pixels arranged correspondingly in a diagonal direction
around a first color sub-field within said one pixel. Applying
the third color data includes applying data to the third color
sub-pixels arranged correspondingly in a diagonal direction
around a first color sub-field within said one pixel.

[0024] The method further includes allowing said second
color sub-pixels arranged correspondingly in said diagonal
direction to respond to a data signal having a polarity
opposite to each other.

[0025] The method further includes allowing said third
color sub-pixels arranged correspondingly in said diagonal
direction to respond to a data signal having a polarity
opposite to each other.
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[0026] The method further includes allowing a plurality of
first color sub-pixels arranged at the middle portion of said
pixel to respond to a data signal having a polarity opposite
to each other at a desired interval.

[0027] A driving apparatus for a liquid crystal display
panel according to another aspect of the present invention
includes signal selecting means for selecting sub-pixels to
input red, green and blue data; control signal generating
means for generating a control signal for controlling the
signal selecting means using a horizontal synchronizing
signal and an externally applied dot clock; wherein data
output from the signal selecting means is applied to said
sub-pixels to thereby display a picture.

[0028] Inthe driving apparatus, the signal selecting means
includes first signal selecting means for allowing said red
and green data to be alternately applied by said control
signal upon driving of the liquid crystal display panel; and
second signal selecting means for allowing said blue data to
be applied every desired constant interval.

[0029] The control signal generating means includes first
control signal generating means for supplying a control
signal for allowing said green data to be applied every
desired constant interval using said dot clock; and second
control signal generating means for allowing said control
signal to be applied to the signal selecting means and the first
control signal generating means using said horizontal syn-
chronizing signal.

[0030] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWING

[0031] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0032]

[0033] FIG. 1 is a block diagram showing a conventional
liquid crystal display driving apparatus;

[0034] FIG. 2 illustrates a relationship between a pixel
and a TFT structure of the liqud crystal display shown in
FIG. 2;

[0035] FIG. 3 shows an arrangement of the R, G and B
color filters and a connection between the gate driver and the
data driver in the conventional LCD of FIG. 1;

[0036] FIGS. 4A and 4B depict a conventional dot inver-
sion driving system;

In the drawings:

[0037] FIG. 5 is a block diagram showing a configuration
of a liquid crystal display driving apparatus according to an
embodiment of the present invention;

[0038] FIG. 6A and FIG. 6B are views for showing pixel
structures of liquid crystal display panels according to first
and second embodiments of the present invention and
explaining a data input into the pixels;
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[0039] FIG. 7A and FIG. 7B illustrates the connection
state of the data driver for driving the liquid crystal display
panel having the pixel structure and the wiring shown in
FIG. 6A;

[0040] FIG. 8 is a detailed configuration diagram of a data
pulse generator for generating data at the pixel shown in
FIG. 7A and FIG. 7B;

[0041] FIG. 9A and FIG. 9B illustrate output of odd and
even color data to the data line by the driving apparatus
shown in FIG. 8;

[0042] FIG. 10A and FIG. 10B illustrate a connection
state of the data driver for driving the liquid crystal display
panel having the pixel structure and the wiring shown in
FIG. 6B;

[0043] FIG. 11 is a detailed configuration diagram of a
data pulse generator for generating data at the pixel shown
in FIG. 10A and FIG. 10B;

[0044] FIG. 12A and FIG. 12B illustrate output of odd
and even color data into the data line by the driving
apparatus shown in FIG. 11; and

[0045] FIG. 13A and FIG. 13B depict polarity patterns of
data signals applied to the pixels of the liquid crystal display
panel by the driving method shown in FIG. 6A and FIG. 6B.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0046] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illus-
trated in the accompanying drawings.

[0047] Referring to FIG. 5, there is shown a driving
apparatus for a liquid crystal display (LCD) according to an
embodiment of the present invention.

[0048] The LCD driving apparatus includes a digital video
card 21 for converting analog video data into digital video
data, a data driver 23 for applying the digital video data to
data lines DL of a liquid crystal display panel 26, a gate
driver 25 for sequentially driving gate lines GL of the liquid
crystal display panel 26, and a timing controller 22 for
controlling the data driver 23 and the gate driver 25.

[0049] The liquid crystal display panel 26 has liquid
crystal between two glass substrates. The gate lines GL and
the data lines DL cross each other perpendicularly. At each
intersection between the gate lines GL and the data lines DL,
a thin film transistor (TFT) is formed for selectively apply-
ing an image signal from each data line DL to a liquid crystal
cell Cle. To this end, the TFT has a gate terminal connected
to the gate line GL, a source terminal connected to the data
line DL and a drain terminal connected to a pixel electrode
of the liquid crystal cell Cle.

[0050] The digital video card 21 converts an input analog
image signal into a digital image signal suitable for the
liquid crystal display panel 26, and detects a synchronizing
signal included in the image signal.

[0051] The timing controller 22 supplies red(R), green(G)
and blue(B) digital video data from the digital video card 21
to the data driver 23. Further, the timing controller 22
generates data and gate control signals such as a dot clock
Dclk and a gate start pulse Gsp, using horizontal and vertical
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synchronizing signals H and V input from the digital video
card 21 for timing control of the data driver 23 and the gate
driver 25. The dot clock Dclk is applied to the data driver 23
while the gate start pulse Gsp is applied to the gate driver 25.

[0052] The gate driver 25 includes a shift register (not
shown) for sequentially applying a scanning pulse in
response to the gate start pulse Gsp from the timing con-
troller 22, and a level shifter (not shown) for shifting a
voltage level of the scanning pulse into a level suitable for
driving the liquid crystal cell Clc. The TFT applies a video
data signal from the data line DL to the pixel electrode of the
liquid crystal cell Clc in response to the scanning pulse from
the gate driver 25.

[0053] The data driver 23 receives R, G and B digital
video data along with a dot clock Dclk from the timing
controller 22. The data driver 23 latches the R, G and B
video data in synchronization with the dot clock Dclk and
then corrects the latched data in accordance with a gamma
voltage Vy. Furthermore, the data driver 23 converts data
corrected by the gamma voltage Vy to analog data to apply
them to the data line DL one line by one line.

[0054] FIG. 6A and FIG. 6B show pixel structures of
liquid crystal display panels according to first and second
embodiments of the present invention and illustrate data
input into the pixels.

[0055] Referring to FIG. 6A and FIG. 6B, one pixel of the
liquid crystal display panel includes five different color dots.
A pixel 27 has a regular square shape. The pixel 27 includes
a dot or subpixel 30 having a lozenge-shaped B color filter
such as to be in internal contact with the square-shaped
pixel, dots 28a and 285 having R color filters at the upper
left edge and the lower right edge of the pixel, and dots 292
and 295 having G color filters at the upper right edge and the
lower left edge of the pixel.

[0056] FIG. 6A illustrates a structure in which the B dot
30 among the five dots is positioned between two data lines
such as to be alternately connected to the lower data line DL
and the upper data line DL every two pixels. FIG. 6B
illustrates a structure in which the B dot 30 is positioned
between two data lines such as to be alternately connected
to the lower data line DL and the upper data line DL every
one pixel. Accordingly, the B dot 30 displays a color only at
two pixels on the basis of four pixels.

[0057] In the driving method for the liquid crystal display
panel having five color dots in a single pixel, alternately
post-inputs an R data signal and a G data to an R data bus
and a G data bus for each gate line GL unlike the prior art
in which a data enable signal is periodically applied for the
R, G and B data signals.

[0058] In order to provide such a driving method, a new
and different liquid crystal display panel driving method is
need as well as a new system for the data driver.

[0059] FIG. 7A and FIG. 7B illustrate a connection state
of the data driver for driving the liquid crystal display panel
having the pixel structure and the wiring shown in FIG. 6A.
Referring to FIG. 7A and FIG. 7B, the LCD receives input
signals Re, Ge, Be, Ro, Go and Bo of a six-bus data system
to output them to the 1st to nth data lines DL1 to DLn in
synchronization with the data clock.
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[0060] In this embodiment, the 2nd and 5th output termi-
nals of each of the 12 output terminals of the data driver 23
are broken or severed from the data lines DL. The 8th and
11th output terminals of the next-stage data driver 23 are
normally connected to the data lines DL to output a B dot
data. This connection manner is applied until the nth output
terminal.

[0061] FIG. 8 is a detailed configuration diagram of a data
pulse generator for generating data at the pixel shown in
FIG. 7A and FIG. 7B. Referring to FIG. 8, the data pulse
generator includes multiplexors for selectively inputting the
color data R, G and B via the timing controller 22, and D
flip-flops 30, 31 and 32 receive control signals from the
timing controller 22.

[0062] The multiplexors include a first multiplexor MUX1
for allowing the R data to be inputted upon driving of odd
data while allowing the G data to be inputted upon driving
of even data. A second multiplexor MUX2 allows the G data
to be inputted upon driving of odd data while allowing the
R data to be inputted upon driving of even data. A third
multiplexor MUX3 allows the B data to be selectively
inputted upon driving of odd and even data. A fourth
multiplexor MUX4 connected to the third multiplexor
MUX3 sends a control signal for controlling the third
multiplexor MUX3. The fourth multiplexor MUX4 can be
replaced with a tri-state buffer or a controlled switch.

[0063] The D flip-flops includes a serial connection of a
first D flip-flop 30 and a second D flip-flop 31 for allowing
an input dot clock Dclk to be outputted as a four-frequency-
divided control pulse and a third D flip-flop 32 controlled by
a horizontal synchronizing signal Hsync from the timing
controller 22 for sending a control signal to the first, second
and fourth multiplexors MUX1, MUX2 and MUX4. The dot
clock Delk from the timing controller 22 is input to the clock
terminal CLK of the first D flip-flop 30. The output signal
from the inversion output terminal Q' of the first D flip-flop
30 is input to the input terminal D thereof. The output signal
from the non-inversion output terminal Q of the first D
flip-flop 30 is input to the clock terminal CLK of the second
D flip-flop 31. The output signal from the inversion output
terminal Q' of the second D flip-flop 31 is input to the input
terminal D thereof. The output signal from the non-inversion
output terminal Q of the second D flip-flop 31 is input to the
fourth multiplexor MUX4. When the dot clock Delk is input
from the timing controller 22, the first and second D
flip-flops 30 and 31 connected in series allow a four-
frequency-divided control pulse to be output from the non-
inversion output terminal Q of the second D flip-flop 31. The
four-frequency-divided control pulse has a frequency cor-
responding to % of the dot clock Dclk. The four-frequency-
divided control pulse output to the non-inversion terminal Q
of the second D flip-flop 31 is input to the fourth multiplexor
MUXA4. A horizontal synchronizing signal Hsync from the
timing controller 22 is input to the clock terminal CLK of the
third flip-flop 32, and an output signal from the inversion
output terminal Q' of the third D flip-flop 32 is input to the
clock terminal CLK thereof. An output signal from the
non-inversion output terminal Q of the third D flip-flop 32
is input to the first multiplexor MUX1, the second multi-
plexor MUX2 and the fourth multiplexor MUX4. When the
horizontal synchronizing signal Hsync from the timing
controller 22 is input to the third D flip-flop 32, the third D
flip-flop 32 allows a two-frequency-divided control pulse to
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be inputted to the first, second and fourth multiplexors
MUX1, MUX2 and MUX4. The two-frequency-divided
control pulse corresponds to % of the dot clock Dclk in
frequency.

[0064] The first multiplexor MUX1 receives the R and G
data to selectively output the color signals in response to the
control pulse from the third D flip-flop 32. The second
multiplexor MUX2 receives the G and R data to selectively
output the color signals in response to the control pulse from
the third D flip-flop 32. The third multiplexor MUX3
receives the B data to selectively output the B color signal
in response to a control signal from the fourth multiplexor
MUX4 according to the control of the third D flip-flop 32.
The control signal from the fourth multiplexor MUX4
includes the four-frequency-divided control pulse during
any one of even and odd horizontal scanning periods. In
other words, the control signal from the fourth multiplexor
MUX4 includes the four-frequency-divided control pulse
during the odd horizontal scanning period.

[0065] FIG. 9A and FIG. 9B illustrate output of odd and
even color data into the data line by the driving apparatus
shown in FIG. 8. Referring to FIG. 9A and FIG. 9B, the
LCD driving method according to a first embodiment of the
present invention alternately inputs the R data and the G data
to an R data bus and a G data bus at every scan line so as
to drive the liquid crystal display panel 26 having five color
dots within one pixel. The B data signal is driven similar to
the prior art, but it is input twice as shown in FIG. 9A and
FIG. 9B when each of the R and G data is input four times
due to the driving from the D flip-flop 32 as shown in FIG.
8 and the connections between the output terminal of the
data driver 23 and the data line DL. In other words, if the R
data signal is input first, then the third and fourth B data
signals B3 and B4 are generated. On the other hand, if the
G data signal is input first, then the first and second B data
signals B1 and B2 are generated.

[0066] FIG. 10A and FIG. 10B illustrate a connection
state of the data driver for driving the liquid crystal display
panel having the pixel structure and the wiring shown in
FIG. 6B. Referring to FIG. 10A and FIG. 10B, the LCD
receives input signals Re, Ge, Ro, Go and Bo of the five bus
system to output them to the 1st to nth data lines DL1 to DLn
unlike that of FIG. 7A and FIG. 7B that receives input
signals Re, Ge, Be, Ro, Go and Bo to be synchronized with
a data clock.

[0067] In this embodiment, the 2nd and 8th output termi-
nals of each of the 12 output terminals of the data driver 23
are broken or severed from the data lines DL. The 5th and
11th output terminals of the next-stage data driver 23 are
normally connected to the data lines DL to output a B dot
data. This connection manner is applied until the nth output
terminal.

[0068] FIG. 11 is a detailed diagram of a data pulse
generator for generating data at the pixel shown in FIG. 10A
and FIG. 10B. Referring to FIG. 11, the data pulse generator
includes multiplexors for selectively inputting the color data
R, G and B via the timing controller 22, and D flip-flops 33
and 34 for receiving control signals from the timing con-
troller 22.

[0069] The multiplexors include a first multiplexor MUX1
for allowing the R data to be inputted upon driving of odd
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data while allowing the G data to be inputted upon driving
of even data. A second multiplexor MUX2 allows the G data
to be inputted upon driving of odd data while allowing the
R data to be inputted upon driving of even data. A third
multiplexor MUX3 allows the B data to be selectively
inputted upon driving of odd and even data. A fourth
multiplexor MUX4 connected to the third multiplexor
MUX3 sends a control signal for controlling the third
multiplexor MUX3.

[0070] The D flip-flops include a first D flip-flop 33
controlled by a dot clock Delk from the timing controller 22
for sending a control signal to the fourth multiplexor MUX4,
and a second D flip-flop 34 for allowing an input horizontal
synchronizing signal Hsync to be outputted as a two-
frequency-divided pulse. The dot clock Delk from the timing
controller 22 is inputted to the clock terminal CLK of the
first D flip-flop 33. The output signal from the inversion
output terminal Q' of the first D flip-flop 33 is input to the
input terminal D thereof. The output signal from the non-
inversion output terminal Q of the first D flip-flop 33 is input
to the fourth multiplexor MUX4. A horizontal synchronizing
signal Hsync from the timing controller 22 is input to the
clock terminal CLK of the second D flip-flop 34, and an
output signal from the inversion output terminal Q' of the
second D flip-flop 34 is input to the input terminal D thereof.
An output signal from the non-inversion output terminal Q
of the second D flip-flop 34 is input to the fourth multiplexor
MUZXA4, the first multiplexor MUX1 and the second multi-
plexor MUX2.

[0071] When the horizontal synchronizing signal Hsync is
input from the timing controller 22, the second D flip-flop 34
allows a two-frequency-divided control pulse to be output-
ted to the non-inversion output terminal Q thereof. When the
dot clock Dclk from the timing controller 22 is input to the
first D flip-flop 33, the first D flip-flop 33 allows a two-
frequency-divided control pulse to be input to the fourth
multiplexor MUX4.

[0072] The first multiplexor MUX1 receives the R and G
data to selectively output the color signals in response to a
control signal from the second D flip-flop 34. The second
multiplexor MUX2 receives the G and R data to selectively
output the color signals in response to a control signal from
the second D flip-flop 34. The third multiplexor MUX3
receives the B data to selectively output the B color signal
in response to a control signal from the third multiplexor
MUZX4 according to the control of the second D flip-flop 34.

[0073] FIG. 12A and FIG. 12B illustrate applying an odd
and even color data,.via the data driver, to the data line by
the driving apparatus shown in FIG. 11. Referring to FIG.
12A and FIG. 12B, the LCD driving method according to a
second embodiment of the present invention alternately
inputs the R data and the G data to an R data bus and a G
data bus at every scan line so as to drive the liquid crystal
display panel 26 having five color dots in a single pixel as
shown in FIGS. 9A and 9B. The B data signal is driven
similar to the prior art, but it is input twice, as shown in FIG.
12A and FIG. 12B when each of the R and G data is input
four times due to the driving from the D flip-flops 33 and 34,
as shown in FIG. 11 and the connections between the output
terminals of the data driver 23 and the data line DL. In other
words, if the R data signal is input first, then the second and
fourth B data signals B2 and B4 are generated. On the other
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hand, if the G data signal is input first, then the first and third
B data signals B1 and B3 are generated. The B data signal
repeats the signal generation pattern as described above.
Accordingly, if the R data signal is input first, then odd-
numbered B data signals are generated. Otherwise, if the G
data signal is input first, then even-numbered B data signals
are generated.

[0074] FIG. 6A to FIG. 12B illustrate the case where the
conventional data driver is used and a portion of the B data
output terminals is broken or severed so as to drive the liquid
crystal display panel including five color dots within one
pixel.

[0075] In order to drive the liquid crystal display panel
with such a pixel structure, a novel data driver may be used.
More specifically, since the conventional data driver outputs
3 color dots, it has a three-time the number of output
channels such as 384 channels. However, since the present
driver breaks or severs one color dot (i.e., B color dot) output
terminal in the course of generating 6 color dots, the output
terminal of the data driver will do only five times the number
of channels such as 320 channels. Accordingly, it becomes
possible to drive the data driver having five times the
number of channels for the purpose of driving the pixels.

[0076] FIG. 13A and FIG. 13B depict polarity patterns of
data signals applied to the pixels of the liquid crystal display
panel by the driving method shown in FIG. 6A and FIG. 6B.
Referring to FIG. 13A and FIG. 13B, the pixels are
arranged in a matrix type such that each lozenge is in
internal contact with each regular square.

[0077] In the first pixel of FIG. 13A, the upper left and
upper right edges around the middle lozenge-shaped B data
have a positive(+) polarity while the lower left and lower
right edges have a negative(-) polarity. At this time, the
middle B data has a positive(+) polarity. In the second pixel,
the upper left and upper right edges around the middle
lozenge-shaped B data have a negative(-) polarity while the
lower left and lower right edges have a positive(+) polarity.
At this time, the middle B data has a negative(-) polarity. In
the third pixel, the upper left and upper right edges around
the middle lozenge-shaped B data have a positive(+) polarity
while the lower left and lower right edges have a negative(-)
polarity. At this time, the middle B data has a positive(+)
polarity. In the fourth pixel, the upper left and upper right
edges around the middle lozenge-shaped B data have a
negative(-) polarity while the lower left and lower right
edges have a positive(+) polarity. At this time, the middle B
data has a negative(-) polarity.

[0078] On the other hand, in the first pixel of FIG. 13B,
the upper left and upper right edges around the middle
lozenge-shaped B data have a negative(-) polarity while the
lower left and lower right edges have a positive(+) polarity.
At this time, the middle B data has a negative(-) polarity. In
the second pixel, the upper left and upper right edges around
the middle lozenge-shaped B data have a positive(+) polarity
while the lower left and lower right edges have a negative(-)
polarity. At this time, the middle B data has a positive(+)
polarity. In the third pixel, the upper left and upper right
edges around the middle lozenge-shaped B data have a
negative(-) polarity while the lower left and lower right
edges have a positive(+) polarity. At this time, the middle B
data has a negative(-) polarity. In the fourth pixel, the upper
left and upper right edges around the middle lozenge-shaped
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B data have a positive(+) polarity while the lower left and
lower right edges have a negative(-) polarity. At this time,
the middle B data has a positive(+) polarity.

[0079] The data signals applied to the pixels of the present
liquid crystal display panel alternately repeat the polarity
pattern as shown in FIG. 13A and FIG. 13B in this manner,
and have a voltage charge polarity for each dot over the
entire panel.

[0080] As described above, according to the present
invention, a connection relationship between the output
terminals of the data driver and the data lines is different
from the prior art and a novel data driver having a different
number of output terminals is used so as to drive the liquid
crystal display panel having five color dots within one pixel,
thereby driving the liquid crystal display panel of a dot
inversion system as well as reducing flicker.

[0081] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

1-6. (canceled)

7. A driving apparatus for a liquid crystal display panel
having pixels, each of which includes a plurality of sub-
pixels, arranged in a matrix type, said apparatus comprising:

signal selecting means for selecting said sub-pixels to
input red, green and blue data;

control signal generating means for generating a control
signal for controlling the signal selecting means using
a horizontal synchronizing signal and a dot clock
inputted from the exterior thereof; and

said liquid crystal display for applying a data outputted
from the signal selecting means to said sub-pixels to
thereby display a picture.
8. The driving apparatus according to claim 7, wherein the
signal selecting means includes:

first signal selecting means for allowing said red and
green data to be firstly applied alternately by said
control signal upon driving of the liquid crystal display
panel; and

second signal selecting means for allowing said blue data
to be applied every desired constant interval.
9. The driving apparatus according to claim 7, wherein the
control signal generating means includes:

first control signal generating means for supplying a
control signal for allowing said green data to be applied
every desired constant interval using said dot clock;
and

second control signal generating means for allowing said
control signal to be applied to the signal selecting
means and the first control signal generating means
using said horizontal synchronizing signal.

10. A liquid crystal display device comprising:

a pixel having first, second, third, fourth and fifth dot
components, each dot component having a switching
element;
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a data driver and a gate driver;

a plurality of data lines connected to the data driver and
respective switching elements;

a plurality of gate lines connected to the gate driver and
the respective switching elements;

wherein the first and second dot components are con-
nected to a first data line, the third dot component is
connected to a second data line, and the fourth and fifth
dot components are connected to a third data line, the
switching element of the third dot component being
connected to a switching element of a dot component in
a second pixel having five dot components.

11. A liquid crystal display device comprising:

a first pixel having first, second, third, fourth and fifth dot
components, each of the first, second, third, fourth and
fifth dot components having a switching element;

a second pixel having sixth, seventh, eighth, ninth and
tenth dot components, each of the sixth, seventh,
eighth, ninth and tenth dot components having a switch
element;

a data driver and a gate driver;

a plurality of data lines connected to the data driver and
respective switching elements;

a plurality of gate lines connected to the gate driver and
the respective switching elements;

wherein the first and second dot components are con-
nected to a first data line, the third dot component is
connected to a second data line, and the fourth and fifth
dot components are connected to a third data line,

wherein the sixth and seventh dot components are con-
nected to a fourth data line, the eighth dot component
1s connected to a fifth data line, and the ninth and tenth
dot components are connected to a sixth data line,

wherein the third dot component of the first pixel is
connected to the eighth dot component of the second
pixel.

12. The liquid crystal display device according to claim
11, wherein a first output line of the data driver is connected
to first and second dot components, a second consecutive
line of the data driver is disconnected from any dot com-
ponents, a third consecutive line of the data driver is
connected to fourth and fifth dot components, fourth con-
secutive line of the data driver is connected to the sixth and
seventh dot components, fifth consecutive line of the data
driver is connected to the eighth dot component, sixth
consecutive line of the data driver is connected to the ninth
and tenth dot components.

13. A liquid crystal display device comprising:

an array of pixels each having five dot components; and

data lines connected to the pixels, each pixel being
connected to a three data line group, wherein a data line
in one of three data line groups is connected to a data
line in another one of three data line groups.
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