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OPERATING UNIT OF LIQUID CRYSTAL
DISPLAY PANEL AND METHOD FOR OPERATING
THE SAME

[0001] This invention claims the benefit of the Korean
Patent Application No. 10-2004-0016521 filed on Mar. 11,
2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display (LCD) device, and more particularly, to an operating
unit of an LCD panel and a method for operating the same,
to prevent a greenish phenomenon, similar to a green color,
generated on the entire screen.

[0004] 2. Discussion of the Related Art

[0005] In general, an LCD device displays various images
in a method of controlling light transmittance of liquid
crystal cells according to a video signal. The LCD device has
been generally applied to display devices for a monitor of a
computer, a cellular phone, and office equipment, wherein
the LCD device realizes an active matrix type of providing
switching devices in respective liquid crystal cells. In this
case, the switching device used for the LCD device of the
active matrix type is generally formed of a thin film tran-
sistor (hereinafter, referred to as “TFT”).

[0006] FIG. 1 is a block diagram illustrating an LCD
device according to the related art. As shown in FIG. 1, the
LCD device according to the related art includes an LCD
panel 6, a digital video card 1, a data driver 3, a gate driver
5, and a timing controller 2. At this time, the LCD panel has
a plurality of data lines DL and a plurality of gate lines GL,
wherein each data line DL is formed in perpendicular to each
gate line GL. Also, a thin film transistor TFT is formed at
each crossing portion of the gate and data lines GL and DL
in the LCD panel 6. Then, the digital video card 1 is
provided to convert analog video data into digital video data.
The data driver 3 supplies the video data to the data line DL
of the LCD panel 6, and the gate driver 5 sequentially
operates the gate lines GL of the LCD panel 6. Furthermore,
the timing controller 2 is provided to control the data driver
3 and the gate driver 5.

[0007] Herein, the LCD panel 6 includes lower and upper
glass substrates and a liquid crystal layer, wherein the liquid
crystal layer is formed in a method of injecting liquid crystal
between the lower and upper glass substrates. Also, the
plurality of gate lines GL and the plurality of data lines DL
are formed on the lower glass substrate. In this state, each of
the gate lines GL is in perpendicular to each of the data lines
DL. Then, the thin film transistor TFT is formed at each
crossing portion of the gate line GL and the data line DL,
wherein the thin film transistor TFT is formed to selectively
supply an image inputted from the corresponding data line
DL to a liquid crystal cell Clc. For this, each thin film
transistor TFT has a gate terminal being in contact with the
corresponding gate line GL, a source terminal being in
contact with the corresponding data line DL, and a drain
terminal being in contact with a pixel electrode of the
corresponding liquid crystal cell Cle.

[0008] Then, the digital video card 1 converts an analog
video signal to a digital video signal suitable for the LCD
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panel 6, and detects a synchronous signal included in the
video signal. Also, the timing controller 2 supplies the
digital video data of red (R), green (G), and blue (B)
provided from the digital video card 1 to the data driver 3.
Furthermore, the timing controller 2 generates data and gate
control signals such as a dot clock Dclk and a gate start pulse
Gsp by using horizontally/vertically synchronized signals
H/V inputted from the digital video card 1, thereby control-
ling the timing of the data driver 3 and the gate driver 5. In
this state, the data control signal such as the dot clock Dclk
is supplied to the data driver 3, and the gate control signal
such as the gate start pulse Gsp is supplied to the gate driver
5.

[0009] In more detail, the gate driver S is composed of a
shift register and a level shifter. At this time, the shift register
sequentially generates scan pulses in response to the gate
start pulse Gsp inputted from the timing controller 2, and the
level shifter shifts a voltage of the scan pulse to make a level
suitable for operation of the liquid crystal cell Cle. In
response to the scan pulse inputted from the gate driver 5,
the video data of the data line DL is supplied to the pixel
electrode of the liquid crystal cell Cle by the thin film
transistor TFT.

[0010] In addition to the digital video data of red (R),
green (G), and blue (B) from the timing controller 2, the dot
clock Dclk is also inputted to the data driver 3. That is, the
data driver 3 latches the digital video data of red (R), green
(G), and blue (B) in synchronization with the dot clock Delk,
and then compensates the latched data according to a gamma
voltage. After that, the data driver 3 converts the data
compensated by the gamma voltage to analog data, and
supplies the analog data to the data line DL by lines.

[0011] Hereinafter, an operating unit of an LCD panel and
a method for operating the same according to the related art
will be described with reference to the accompanying draw-
ings. FIG. 2 is a block diagram illustrating a gate driver and
a data driver in an LCD panel according to the related art.
FIG. 3 is a block diagram illustrating the data driver of FIG.
2. FIG. 4 is a detailed block diagram illustrating one of a
plurality of data drivers ICs for the data driver of FIG. 3.

[0012] As shown in FIG. 2, the LCD device according to
the related art includes an LCD panel 10, a data driver 20,
a gate driver 30, and a timing controller 40. At this time, the
LCD panel 10 is formed in a matrix type having a plurality
of liquid crystal cells Clc. Also, the LCD panel 10 includes
a plurality of gate lines GL and a plurality of data lines DL,
wherein each of the gate lines GL is formed in perpendicular
to each of the data lines DL. In addition, a plurality of thin
film transistors TFT are formed at respective crossing por-
tions of the gate and data lines GL and DL. Then, the data
driver 20 supplies data video signals to the data lines DL of
the LCD panel 10, and the gate driver 30 sequentially
operates the gate lines GL of the LCD panel 10. Also, the
timing controller 40 is provided to apply a data control
signal and a polarity control signal to the data driver 20, and
to apply a gate control signal to the gate driver 30.

[0013] As shown in FIG. 3, the data driver 20 includes a
plurality of data driver ICs 20a to 20f, which are operated
with the data control signal and the polarity control signal
inputted from the timing controller 40.

[0014] Specifically, as shown in FIG. 4, the data driver IC
20a is composed of a shift register array 21, a latch array 22,
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a digital-analog conversion (hereinafter, referred to as
‘DAC) array 23, and an output buffer array 24. At this time,
the shift register array 21 supplies sequential sampling
signals. In response to the sampling signals of the shift
register array 21, the latch array 22 sequentially latches pixel
data VD, and simultaneously outputs the latched pixel data
VD. Also, the DAC array 23 converts the pixel data VD
outputted from the latch array 22 to pixel voltage signals.
Then, the output buffer array 24 compensates and outputs
the pixel voltage signals outputted from the DAC array 23.
The data driver ICs drive the data lines of ‘k’ channel.

[0015] In this case, shift registers of the shift register array
21 sequentially shift source start pulses SSP from the timing
controller 40 according to a source sampling clock signal
SSC, and then outputs the shifted source start pulses SSP as
the sampling signals.

[0016] Subsequently, the latch array 22 responds to the
sampling signals outputted from the shift register array 21,
so that the pixel data VD is sequentially sampled and latched
by predetermined sizes. For this, the latch array 22 is
composed of ‘k’ latches for latching the pixel data VD
numbered in ‘k’, and each latch has a size corresponding to
a bit number of the pixel data VD (3 bit or 6 bit). After that,
the latch array 22 responds to a source output enable signal
SOE outputted from the timing controller 40, thereby simul-
taneously outputting the latched pixel data VD numbered in
‘).

[0017] The DAC array 23 converts the pixel data VD
outputted from the latch array 22 into the positive (+)
polarity pixel voltage signal and the negative (=) polarity
pixel voltage signal, and simultaneously outputs the positive
(+) polarity pixel voltage signal and the negative (-) polarity
pixel voltage signal. For this, the DAC array 23 includes a
P (positive) decoder array 25, an N (negative) decoder array
26, and an MUX (multiplexer) array 27. At this time, the P
decoder array 25 and the N decoder array 26 are connected
with the latch array 22, and the MUX array 27 is provided
to select an output signal from the P decoder array 25 and the
N decoder array 26.

[0018] At this time, the P decoder array 25 includes P
decoders of ‘k’ channel, wherein the P decoders convert the
pixel data outputted from the latch array 22 into the positive
(+) polarity pixel voltage signal by using positive polarity
gamma voltages outputted from a gamma voltage unit (not
shown), and then output the positive (+) polarity pixel
voltage signal. Also, the N decoder array 26 includes N
decoders of ‘k’ channel, wherein the N decoders convert the
pixel data outputted from the latch array 22 into the negative
(=) polarity pixel voltage signal by using negative (-)
polarity gamma voltages outputted from the gamma voltage
unit, and then output the negative (-) polarity pixel voltage
signal. Then, multiplexers of ‘k’ channel provided to the
MUX array 27 respond to the polarity control signal POL
outputted from the timing controller 40, so that it is possible
to selectively output the positive (+) polarity pixel voltage
signal from the P decoder array 25 or the negative (-)
polarity pixel voltage signal from the N decoder array 26.

[0019] For example, the polarity of the polarity control
signal POL is oppositely changed by each horizontal period
H. In response to the polarity of the polarity control signal
POL, the MUX array 27 selectively outputs the pixel voltage
signals such that the polarities of the pixel voltage signals
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are differently supplied in the adjacent multiplexers by each
horizontal period H, for operation of a dot inversion method.
Also, the output buffer array 24 includes output buffers of ‘k’
channel, in which the output buffers are provided with
voltage followers respectively connected with the data lines
of ‘k’ channel in series. The output buffers buffer the pixel
voltage signals outputted from the DAC array 23, and
provide the buffered pixel voltage signals to the data lines.

[0020] The L.CD panel of the LCD device according to the
related art is operated in the dot inversion method explained
below with reference to FIG. 5A and FIG. 5B.

[0021] As shown in FIG. 5A and FIG. 5B, when operat-
ing the related art LCD panel in the dot inversion method,
a polarity of a data signal is differently supplied to adjacent
liquid crystal cells by a column line and a row line on the
LCD panel. At the same time, the data signal is supplied
such that the polarity of the data signal is oppositely pro-
vided to all the liquid crystal cells of the LCD panel by each
frame.

[0022] That is, in case of displaying a video signal of one
frame on the LCD panel in the dot inversion method, as the
liquid crystal cells sequentially progress from the left in the
upper side to the right in the lower side, the data signals of
the positive (+) polarity and the negative (=) polarity are
alternately provided to the liquid crystal cells of the LCD
panel, as shown in FIG. 5A.

[0023] Then, as shown in FIG. 5B, when displaying a
video signal of the next frame, the polarities of the data
signals provided to the liquid crystal cells are opposite to the
polarities of the data signals supplied on the prior frame.

[0024] In the dot inversion method, the polarity of the data
signal is differently applied to the liquid crystal cells adja-
cent in the horizontal and vertical directions of the LCD
panel, thereby obtaining a greater picture image than that of
a frame inversion method or a line inversion method. For
this reason, the dot inversion method for operating the LCD
panel is generally used.

[0025] However, the operating unit of the LCD panel and
the method for operating the same according to the related
art have the following disadvantages.

[0026] That is, there is superior polarity in a common gate
line due to the positive (+) polarity or the negative (-)
polarity when charging the data by each frame, so that it may
generate distortion in the data charging characteristics. As a
result, the picture quality deteriorates due to the greenish
phenomenon, similar to a green color, on the entire screen of
the LCD panel.

SUMMARY OF THE INVENTION

[0027] Accordingly, the present invention is directed to an
operating unit of an LCD panel and a method for operating
the same that substantially obviate one or more problems
due to limitations and disadvantages of the related art.

[0028] An object of the present invention is to provide an
operating unit of an LCD panel and a method for operating
the same, in which a plurality of data driver ICs are divided
into the left part and the right part, and then polarity control
signals of the opposite polarities are separately and respec-
tively supplied to the left part and the right part, so as to
remove the superior polarity, thereby improving the picture
quality.
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[0029] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0030] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is an operating
device for an LCD panel including liquid crystal cells in a
matrix type configuration, the liquid crystal cells defined by
a plurality of gate and data liens, the operating device
comprising: a plurality of data drive ICs for supplying data
to the data lines of the LCD panel, a plurality of gate driver
ICs for sequentially operating the gate lines of the LCD
panel, and a timing controller for supplying polarity control
signals having opposite polarities respectively to first and
second blocks of the data driver ICs formed by dividing the
data driver ICs into multiple blocks.

[0031] In another aspect of the present invention, there is
a method for operating a plurality of data driver ICs for an
LCD panel, the method comprising: receiving a data control
signal and first and second polarity control signals from a
timing controller, the first and second polarity control sig-
nals having opposite phases, wherein the plurality of data
driver ICs are divided into a first block and a second block,
and supplying the first and second polarity control signals of
opposite phases respectively to the first block of the data
driver ICs and the second block of the data driver ICs.

[0032] 1In another aspect of the present invention, there is
the device for operating a display panel having a plurality of
data lines and gate lines, the device comprising: a data driver
including a plurality of data driver units for supplying data
to the data lines, the data driver units divided into a first
block of data driver units and a second block of data driver
units, and a controller for supplying first and second polarity
control signals respectively to the first and second blocks of
data driver units, the first and second polarity control signals
having opposite phases to each other.

[0033] In another aspect of the present invention, there is
a method for operating a display panel having a plurality of
data lines and gate lines, the method comprising: dividing a
plurality of data driver units of a data driver into a first block
of data driver units and a second block of data driver units,
the data driver supplying data to the data lines, and supply-
ing first and second polarity control signals respectively to
the first and second blocks of a driver units, the first and
second polarity control signals having opposite phases to
each other.

[0034] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0036] FIG. 1 is a block diagram illustrating an LCD
device according to the related art;

[0037] FIG. 2 is a schematic view illustrating an operating
unit of an LCD panel according to the related art;

[0038] FIG. 3 is a block diagram illustrating a data driver
of FIG. 2;
[0039] FIG. 4 is a detailed block diagram illustrating one

of a plurality of data driver ICs for the data driver of FIG.
3

[0040] FIGS. 5A and 5B illustrate a dot inversion method
of an LCD panel according to the related art;

[0041] FIG. 6 is a schematic view illustrating an operating
unit of an LCD panel according to the present invention;

[0042] FIG. 7 is a block diagram illustrating a data driver
of FIG. 6 according to an embodiment of the present
invention;

[0043] FIGS. 8A and 8B are detailed block diagrams
illustrating the left-side and right-side data driver ICs for the
data driver of FIG. 7 according to an embodiment of the
present invention;

[0044] FIGS. 9A and 9B illustrate a dot inversion method
of an LCD panel according to the present invention; and

[0045] FIG. 10 is a timing view illustrating an example of
a first polarity control signal and a second polarity control
signal applied to a data driver in an operating unit of an LCD
panel according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0046] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0047] Hereinafter, an operating unit of an LCD panel and
a method for operating the same according to the present
invention will be described with reference to the accompa-
nying drawings.

[0048] FIG. 6 is a schematic view illustrating an operating
unit of an LCD panel according to the present invention. As
shown in FIG. 6, there are an LCD panel 100, a data driver
200, a gate driver 300, and a timing controller 400, all
operatively coupled. At this time, the LCD panel 100
includes a plurality of liquid crystal cells Clc arranged in a
matrix type configuration. Also, the LCD panel 100 has a
plurality of gate lines GL and a plurality of data lines DL,
wherein each of the gate lines GL is formed in perpendicular
to each of the data lines DL. Then, a plurality of thin film
transistors TFT are formed at respective crossing portions of
the plurality of gate and data lines GL and DL. After that, the
data driver 200 supplies data to the data lines DL of the LCD
panel 100, and the gate driver 300 supplies scan signals to
the gate lines GL of the LCD panel 100.
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[0049] The timing controller 400 outputs a data control
signal, a first polarity control signal, a second polarity
control signal, and a gate control signal, thereby controlling
the data driver 200 and the gate driver 300.

[0050] The LCD panel 100 is composed of lower and
upper glass substrates, wherein liquid crystal is injected or
provided between the lower and upper glass substrates. The
plurality of gate and data lines GL and DL are formed on the
lower glass substrate of the LCD panel 100, wherein each
gate line GL is disposed perpendicular to each data line DL.

[0051] Also, the thin film transistor TFT is formed at each
crossing portion of the gate line GL and the data line DL. At
this time, each thin film transistor TFT selectively supplies
an image inputted from the corresponding data line DL to
the corresponding liquid crystal cell Cle. For this, each thin
film transistor TFT has a gate terminal being in contact with
the corresponding gate line GL, a source terminal being in
contact with the corresponding data line DL, and a drain
terminal being in contact with a pixel electrode of the
corresponding liquid crystal cell Cle.

[0052] The timing controller 400 generates the gate con-
trol signal GDC for controlling the gate driver 300, the data
control signal DDC for controlling the data driver 200, and
the first and second polarity control signals POL1 and POL2
by using horizontally/vertically synchronized signals and a
clock signal inputted from a graphic controller of a system
through an interface circuit (not shown).

[0053] At this time, the gate control signal GDC includes
a gate start pulse GSP, a gate shift clock GSC, and a gate
output enable GOE. Also, the data control signal DDC
includes a source start pulse SSP, a source shift clock SSC,
and a source output enable SOE.

[0054] In the meantime, an inverter may be additionally
provided inside or the outside of the timing controller 400
according to the present invention. Through the inverter, the
first polarity control signal POL1 and the second polarity
control signal POL2 having the opposite polarity are out-
putted to the data driver 200.

[0055] That is, as shown in FIG. 7, the data driver 200 is
composed of a plurality of data driver ICs 200a to 200f. In
the present example of the operating unit of the LCD panel
according to the present invention, there are six data driver
ICs 200a to 200f. However, the operating unit may have
more or less data driver [Cs than six, according to the size
of the LCD panel 100.

[0056] In this state, the plurality of data driver ICs 200z to
200f are divided into the left part and the right part along a
center line 110, wherein the first polarity control signal
POL1 is applied to the data driver ICs 2004, 2005, and 200c
in the left part, and the second polarity control signal POL2
is applied to the data driver ICs 200d, 200e, and 200f in the
right part. At this time, the polarity of the first polarity
control signal POLL is opposite to the polarity of the second
polarity control signal POL2.

[0057] FIGS. 8A and 8B are detailed block diagrams
illustrating the data driver ICs of the left and right parts in
the data driver of FIG. 7. Specifically, the data driver IC
200a positioned in the left part of the data driver has the
same structure as the data driver IC 200f positioned in the
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right part of the data driver. In fact, the data driver ICs
200a-200f have the same structure.

[0058] That is, as shown in FIG. 8A and FIG. 8B, cach
data driver IC includes a shift register array 201, a latch
array 202, a digital-analog conversion DAC array 203, and
an output buffer array 204, all operatively coupled. At this
time, the shift register array 201 supplies sequential sam-
pling signals. Also, the latch array 202 sequentially latches
and simultaneously outputs pixel data VD in response to the
sampling signals outputted from the shift register array 201.
Then, the DAC array 203 converts the pixel data VD
outputted from the latch array 202 to pixel voltage signals,
and the output buffer array 204 buffers and outputs the pixel
voltage signals outputted from the DAC array 203.

[0059] Each of the data driver ICs 200a-200f operates the
data lines (DL1 to DLk) of ‘k’ channel.

[0060] In this case, shift registers of the shift register array
201 sequentially shift the source start pulses SSP outputted
from the timing controller 400 according to the source
sampling clock SSC signal, and then outputs the shifted
source start pulses SSP as the sampling signal.

[0061] Subsequently, the laich array 202 responds to the
sampling signal outputted from the shift register array 201,
so that the pixel data VD outputted from the timing con-
troller 400 is sequentially sampled and latched by predeter-
mined sizes. For this, the latch array 202 is composed of ‘k’
latches for latching the pixel data VD numbered in ‘k’, and
each latch has a size corresponding to a bit number of the
pixel data VD (3 bit or 6 bit). After that, the latch array 202
responds to the source output enable SOE signal outputted
from the timing controller 400, thereby simultaneously
outputting the latched pixel data VD numbered in ‘k’.

[0062] The DAC array 203 converts the pixel data VD
outputted from the latch array 202 into the positive (+)
polarity pixel voltage signal and the negative (=) polarity
pixel voltage signal. For this, the DAC array 203 includes a
P (positive) decoder array 205, an N (negative) decoder
array 206, and an MUX (multiplexer) array 207. At this
time, the P decoder array 205 and the N decoder array 206
are connected with the latch array 202, and the MUX array
207 is provided to select an output signal of the P decoder
array 205 and the N decoder array 206.

[0063] The P decoder array 205 includes P decoders of ‘k’
channel, wherein the P decoders convert the pixel data
outputted from the latch array 202 into the positive (+)
polarity pixel voltage signal by using positive polarity
gamma voltages outputted from a gamma voltage unit, and
then output the positive (+) polarity pixel voltage signal.

[0064] The N decoder array 206 includes N decoders of ‘k’
channel, wherein the N decoders convert the pixel data
outputted from the latch array 202 into the negative (=)
polarity pixel voltage signal by using negative polarity
gamma voltages outputted from the gamma voltage unit, and
then output the negative (-) polarity pixel voltage signal.

[0065] For example, the P decoder array 205 converts the
pixel data VD inputted from the latch array 202 by each
horizontal period 1H into the positive (+) polarity pixel
voltage signal for a common voltage Vcom. Subsequently,
the N decoder array 206 converts the pixel data VD inputted
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from the latch array 202 by each horizontal period 1H into
the negative (-) polarity pixel voltage signal for the common
voltage Vcom.

[0066] Then, multiplexers of ‘k’ channel provided in the
MUX array 207 respond to the first polarity control signal
POL1 and the second polarity control signal POL2 outputted
from the timing controller 400, and thereby selectively
output the positive (+) polarity pixel voltage signal outputted
from the P decoder array 205 or the negative (-) polarity
pixel voltage signal outputted from the N decoder array 206
according to the signals POL1 and POL2.

[0067] For example, the first polarity control signal POL1
and the second polarity control signal POL2 are outputted
such that the polarities of the first polarity control signal
POL1 and the second polarity control signal POL2 change
by each horizontal period 1H. In this state, the polarity of the
first polarity control signal POLL is opposite to the polarity
of the second polarity control signal POL2 in each period. In
response to the first polarity control signal POL1 and the
second polarity control signal POL2, the adjacent multiplex-
ers of the MUX array 207 selectively output the pixel
voltage signals having the different polarities by the hori-
zontal period H.

[0068] That is, in case of the operating unit of the LCD
panel according to the present invention, the plurality of data
driver ICs 2004 to 200f are divided into the left part and the
right part by the central line 110, wherein the first polarity
control signal POL1 is applied to the data driver ICs 200g,
2005, and 200c¢ in the left part, and the second polarity
control signal POL2 is applied to the data driver ICs 200d,
200¢, and 200f in the right part. Thus, the first polarity
control signal POL1 and the second polarity control signal
POL2 having the opposite polarities are respectively applied
to the left part and the right part of the data driver ICs,
whereby the data driver ICs are operated in a dot inversion
method.

[0069] Also, the output buffer array 204 includes output
buffers of ‘k’ channel, in which the output buffers are
provided with voltage followers respectively connected with
the data lines DL1 to DLk of ‘k’ channel in series. The
output buffers buffer the pixel voltage signals outputted from
the DAC array 203, and provide the buffered pixel voltage
signals to the data lines DL1 to DLk.

[0070] Accordingly, the LCD panel of FIGS. 6-8B
according to the present invention is operated in the dot
inversion method explained below in more detail with
reference to FIG. 9A and FIG. 9B. As shown in FIG. 9A
and FIG. 9B, when operating the LCD panel in the dot
inversion method, the polarity of a data signal is differently
supplied to adjacent liquid crystal cells by a column line and
a row line on the LCD panel. At the same time, the data
signal is supplied such that the polarity of the data signal is
oppositely provided to all the liquid crystal cells of the LCD
panel by each frame.

[0071] Herein, the liquid crystal cells are divided into the
left part and the right part. In this state, the polarity of the
data signal supplied to the left part of the liquid crystal cells
is opposite to the polarity of the data signal supplied to the
right part of the liquid crystal cells.

[0072] That is, in case of displaying a video signal of one
frame on the LCD panel in the dot inversion method
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according to the present invention, as the liquid crystal cells
progress from the left in the upper side to the right in the
lower side, the data signals of the positive (+) polarity and
the negative (-) polarity are alternately provided to the
liquid crystal cells of the LCD panel, as shown in FIG. 9A.

[0073] Then, when displaying a video signal of the next
frame as shown in FIG. 9B, the polarities of the data signals
provided to the liquid crystal cells are opposite to the
polarities of the data signals supplied on the prior frame.

[0074] 1In the dot inversion method according to the
present invention, the polarity of the data signal is differently
applied to the liquid crystal cells adjacent in the horizontal
and vertical directions of the LCD panel, thereby obtaining
a greater picture image than that of a frame inversion method
or a line inversion method.

[0075] FIG. 10 is a timing view illustrating an example of
the first polarity control signal and the second polarity
control signal applied to the data driver 200 of the operating
unit in the LCD panel according to the present invention.

[0076] As shown in FIG. 10, the first polarity control
signal POL1 has an opposite phase to that of the second
polarity control signal POL2. Also, the first polarity control
signal POL and the second polarity control signal POL2
having the opposite phases are separately applied to the left
and right parts of the data driver, divided into the two parts
by the central line.

[0077] As described above, the operating unit of the LCD
panel and the method for operating the same according to the
present invention have at least the following advantages.

[0078] 1In the LCD panel according to the present inven-
tion, the data driver includes a plurality of data driver ICs
corresponding to the LCD panel. In this state, the plurality
of data driver ICs are divided into the left part and the right
part by the central line. Then, the first polarity control signal
and the second polarity control signal having the opposite
phases to each other are separately applied to the data driver
ICs of the left part and the right part. Accordingly, the LCD
panel according to the present invention is driven in the dot
inversion method, thereby preventing the greenish phenom-
enon and the flickers.

[0079] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. An operating device for an LCD panel including liquid
crystal cells in a matrix type configuration, the liquid crystal
cells defined by a plurality of gate and data lines, the
operating device comprising:

a plurality of data driver ICs for supplying data to the data
lines of the LCD panel;

a plurality of gate driver ICs for sequentially operating the
gate lines of the LCD panel; and

a timing controller for supplying polarity control signals
having opposite polarities respectively to first and
second blocks of the data driver ICs formed by dividing
the data driver ICs into multiple blocks.
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2. The operating device of claim 1, wherein an inverter is
provided inside or outside of the timing controller, to sepa-
rately apply the polarity control signals having the opposite
polarities to the first block of the data driver ICs and the
second block of the data driver ICs.

3. The operating device of claim 1, wherein the plurality
of data driver ICs are divided into two by a central line, to
form the first and second blocks of the data driver ICs.

4. The operating device of claim 1, wherein the first and
second blocks of the data driver ICs are operated according
to a dot inversion method.

5. Amethod for operating a plurality of data driver ICs for
an LCD panel, the method comprising;

receiving a data control signal and first and second
polarity control signals from a timing controller, the
first and second polarity control signals having oppo-
site phases, wherein the plurality of data driver ICs are
divided into a first block and a second block; and

supplying the first and second polarity control signals of
opposite phases respectively to the first block of the
data driver ICs and the second block of the data driver
ICs.

6. The operating method of claim 5, wherein in the
supplying step, an inverter is provided inside or outside of
the timing controller, for separately supplying the first and
second polarity control signals of the opposite phases to the
first block of the data driver ICs and the second block of the
data driver ICs.

7. The operating method of claim 5, wherein the first and
second blocks of the data driver ICs are driven according to
a dot inversion method.

8. Adevice for operating a display panel having a plurality
of data lines and gate lines, the device comprising:

a data driver including a plurality of data driver units for
supplying data to the data lines, the data driver units
divided into a first block of data driver units and a
second block of data driver units; and

a controller for supplying first and second polarity control
signals respectively to the first and second blocks of
data driver units, the first and second polarity control
signals having opposite phases to each other.

9. The device of claim 8, wherein the first and second

blocks of data driver units are separated by a center line of
the data driver.
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10. The device of claim 8, wherein the controller supplies
the first and second polarity control signals simultaneously
and respectively to the first and second blocks of data driver
units.

11. The device of claim 8, wherein the display panel is an
LCD panel.

12. The device of claim 8, further comprising:

a gate driver for sequentially driving the gate lines.

13. The device of claim 8, wherein the controller includes
an inverter for generating the first and second polarity
control signals of opposite phases.

14. The device of claim 8, further comprising:

an inverter for generating the first and second polarity

control signals of opposite phases and supplying these
signals to the controller.

15. A method for operating a display panel having a

plurality of data lines and gate lines, the method comprising:

dividing a plurality of data driver units of a data driver
into a first block of data driver units and a second block
of data driver units, the data driver supplying data to the
data lines; and

supplying first and second polarity control signals respec-
tively to the first and second blocks of data driver units,
the first and second polarity control signals having
opposite phases to each other.

16. The method of claim 15, wherein in the dividing step,
the first and second blocks of data driver units are separated
by a center line of the data driver.

17. The method of claim 15, wherein the supplying step
supplies the first and second polarity control signals simul-
taneously and respectively to the first and second blocks of
data driver units.

18. The method of claim 15, wherein the display panel is
an LCD panel.

19. The method of claim 15, further comprising:

sequentially driving the gate lines.

20. The method of claim 15, wherein the first and second
blocks of data driver units are driven according to a dot
inversion method.



TRBR(F) WL RERNIRESE TR EIRES E

[F(RE)F US20050200587A1 RF(REH) A 2005-09-15
HiES US11/072321 Fi5 A 2005-03-07
FRIBEBE(EFROAF) FEETERAF

BE(EFR)AGE) LG.¥RIHER&CO. , LTD.

LA RB(ERN)AGE) LG DISPLAY CO. , LTD.

#RI&BAA HWANG KWANG HEE

DN HWANG, KWANG HEE

IPCH%£5 GO02F1/133 G09G3/20 G09G3/36

CPCH %5 G09G3/3614 G09G3/3648 G09G2320/0247 G09G2310/027 G09G3/3688

1£ %4 1020040016521 2004-03-11 KR

H A0 FF Sk US8269706

SNERaE Espacenet USPTO

WEGR)

NI T —MLCOEMRMRER TR EBRES L | SUEDHRE AR E
KAERGRE, BEETERE  ZMBERFHRIC, ATALCDENKR

Y BE LR A BERE, 2 MBS ERIC | A TIRFRAELCDEARMI MR,

MR FESER  ATRESGHARNBERHES, 2500 8THH
BB ERICH B SR TR Y BRI 3 2R 1CHY 35 — M58 IRV M

gate control signal

patsnap

4
)

0

data control signal

first polarity control signal{POL1)

200

timing

controller

L data driver

second polarity

control signal
(P012)

gate
driver|

L

Tl

~—DL

ra

Gle

100

s


https://share-analytics.zhihuiya.com/view/9f638ac5-8c5b-422d-a34e-dd34cb7adbab
https://worldwide.espacenet.com/patent/search/family/034918767/publication/US2005200587A1?q=US2005200587A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050200587%22.PGNR.&OS=DN/20050200587&RS=DN/20050200587

