
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
23

3 
40

0
A

2
*EP001233400A2*
(11) EP 1 233 400 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.08.2002 Bulletin 2002/34

(21) Application number: 02002092.1

(22) Date of filing: 12.02.2002

(51) Int Cl.7: G09G 3/36

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE TR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 15.02.2001 KR 2001007453

(71) Applicant: Samsung Electronics Co., Ltd.
Suwon, Kyungi-do (KR)

(72) Inventors:
• Lee, Seung-Woo

Keumcheon-ku, Seoul (KR)
• Cheon, Man-Bok

Yongin-city, Kyungki-do (KR)
• Kwon, Su-Hyun

Yongin-city, Kyungki-do (KR)

(74) Representative: Modiano, Guido, Dr.-Ing. et al
Modiano, Josif, Pisanty & Staub,
Baaderstrasse 3
80469 München (DE)

(54) Method and device for driving a LCD display

(57) Disclosed are an LCD capable of realizing a
pre-charging method even in the random data-enable
mode, and an apparatus and method for driving the
same. In the LCD driving apparatus, a timing controller
outputs a vertical sync start signal based on a data-en-
able signal having an irregular output interval to control
the output of the image data. A gate driver sequentially
applies both first and second gate-on voltages to a same

gate line based on the vertical sync start signal. The first
gate-on voltage is to drive a previous line being most
adjacent to and having the same polarity as the current
line, and the second gate-on voltage is to drive the cur-
rent line. An LCD panel is firstly charged with the first
gate-on voltage supplied from the gate driver, and sec-
ondly charged with the second gate-on voltage, so that
it can display analog image data received from the data
driver during the second charging.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a liquid crystal
display and an apparatus and method for driving the
same. More specifically, the present invention relates to
a liquid crystal display capable of realizing a pre-charg-
ing method even in the random data-enable mode, and
an apparatus and method for driving the same.

(b) Description of the Related Art

[0002] In general, a liquid crystal display (LCD) is a
display device in which an electric field is applied to a
liquid crystal layer having anisotropic dielectric constant
permitivity sandwiched between two substrates, said
electric field being adjusted to control the amount of light
incident upon the substrates and thereby obtaining a de-
sired image. Such LCDs, including a flat panel type dis-
play (FPD) that is very handy to carry, and a thin film
transistor (TFT) LCD using a TFT as a switching ele-
ment are, inter alia, widely used.
[0003] An increased resolution of the LCD has lead to
a rapid reduction of the pixel charging time needed. Use
is made of a pre-charging method as illustrated in FIG.
1 in order to compensate for the reduced charging time.
The term "pre-charging method" as used herein refers
to a method of charging a specific pixel over time that
involves previously charging a corresponding pixel with
data of an adjacent pixel having the same polarity as the
corresponding pixel so as to invert the polarity of the
pixel and thereafter charging the adjacent pixel with the
data of the corresponding pixel.
[0004] A conventional gate signal usually appears
every frame. However, as illustrated in FIG. 1, the typical
pre-charging method compensates for the charging
time in such a manner that an additional pre-charging
gate pulse is used to previously charge the N-th pixel
with the data of the (N-1)-th pixel having the same po-
larity as the N-th pixel prior to charging with the data of
the N-th pixel.
[0005] More specifically, two vertical sync start sig-
nals STV have to be fed into the gate driver in order to
generate a pre-charging gate pulse. For this purpose,
use is made of a method of previously generating the
vertical sync start signals STV at a designated position
using a counter for a frame blank interval.
[0006] The data-enable (DE) mode makes the data-
enable (DE) signal 'high' only during the interval having
effective data, but no problem must arise in driving the
LCD even with an irregular interval of the effective data.
However, the conventional method using the counter is
problematic in that it does not display an image when
the interval of the effective data is irregular.
[0007] When the output interval of the effective data

is irregular, i.e., in the random DE mode, the blank in-
tervals of data-enable signals (for example, t1 and t2)
are not conformable with each other with the conse-
quence of a failure in obtaining a normal display of the
LCD image.

SUMMARY OF THE INVENTION

[0008] It is an object of the present invention to solve
the above problem and to provide an LCD capable of
displaying all data even though a data-enable signal is
randomly input.
[0009] It is another object of the present invention to
provide an apparatus for driving the LCD.
[0010] It is further another object of the present inven-
tion to provide a method for driving the LCD.
[0011] In one aspect of the present invention, to
achieve the first object, there is provided an LCD includ-
ing: a timing controller for receiving external image data,
and outputting a vertical sync start signal based on a
data-enable signal having an irregular output interval to
control the output of the image data, the vertical sync
start signal having a generation interval associated with
a blank interval of the data-enable signal; a data driver
for converting the image data; a gate driver for sequen-
tially applying both first and second gate-on voltages to
a same gate line, wherein the first gate-on voltage is to
drive a previous line being most adjacent to and having
the same polarity as a current line, and the second gate-
on voltage is to drive the current line; and an LCD panel
being firstly charged with the first gate-on voltage sup-
plied from the gate driver, and secondly charged with
the second gate-on voltage, wherein the LCD panel dis-
plays the image data received from the data driver dur-
ing the second charging.
[0012] In another aspect of the present invention, to
achieve the second object, there is provided an appa-
ratus for driving an LCD that includes an LCD panel hav-
ing a plurality of data and gate lines, which charges a
specific pixel by firstly charging the data of an adjacent
pixel having the same polarity as the specific pixel to
change the polarity of the corresponding pixel, and sec-
ondly by charging the data of the specific pixel, the LCD
including: a timing controller for receiving external im-
age data, and outputting a vertical sync start signal
based on a data-enable signal having an irregular output
interval to control the output of the image data, the ver-
tical sync start signal having a generation interval asso-
ciated with a blank interval of the data-enable signal; a
data driver for converting the image data and outputting
the converted image data to the data line of the LCD
panel; and a gate driver for applying a first gate-on volt-
age to the gate line of the LCD panel to perform a first
charging, and a second gate-on voltage to the gate line
to perform a second charging, based on the vertical sync
start signal, and controlling display of the converted im-
age data supplied from the data driver during the second
charging, wherein the first gate-on voltage is to drive a
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previous line being most adjacent to and having the
same polarity as the current line, and the second gate-
on voltage is to drive the current line.
[0013] In still another aspect of the present invention
to achieve the above and other objects, the timing con-
troller preferably includes: an internal data-enable con-
verter for receiving the data-enable signal having an ir-
regular output interval, and outputting an internal data-
enable signal shifted by a predetermined number of
lines; a counter for counting the number of data-enable
signals applied to the internal data-enable converter to
output first and second switching signals; a control sig-
nal generator for receiving the internal data-enable sig-
nal shifted by the predetermined number of lines to out-
put a control signal for driving the LCD panel; a first
switch having one input path and a plurality of output
paths, for determining the output path of the image data
signal based on the first switching signal; a memory sec-
tion having a plurality of memories for respectively stor-
ing image data received via the first switch, and output-
ting the stored image data as the image data of the next
line is applied; and a second switch having a plurality of
input paths and one output path, for determining the in-
put path of the image data received from the memory
section based on the second switching signal, and out-
putting the image data to the data driver.
[0014] In still another aspect of the present invention,
to achieve the third object, there is provided a method
for driving an LCD that includes an LCD panel having a
plurality of data and gate lines, which charges a specific
pixel by firstly charging the data of an adjacent pixel hav-
ing the same polarity as the specific pixel to change the
polarity of the corresponding pixel, and secondly by
charging the data of the specific pixel, the method in-
cluding: (a) receiving image data from an external image
signal source and a data-enable signal for controlling
output of the image data; (b) checking whether the data-
enable signal has been received, sequentially recording
the image data on a predetermined number of built-in
memories upon receiving the data-enable signal, se-
quentially extracting the recorded image data, and gen-
erating an internal data-enable signal upon extraction of
the image data to output a vertical sync start signal hav-
ing a generation interval associated with a blank interval
of the data-enable signal; (c) applying a voltage corre-
sponding to the image data to the data lines; and (d)
sequentially applying both first and second gate-on volt-
ages based on the vertical sync start signal, wherein the
first gate-on voltage is to drive a previous line being most
adjacent to and having the same polarity as the current
line, and the second gate-on voltage is to drive the cur-
rent line.
[0015] Preferably, the data extraction based on the
output of the vertical sync start signal in step (b) in-
cludes: (b-11) initializing a line count value and an inter-
nal flag; (b-12) checking whether the data-enable signal
is present; (b-13) increasing the line count value by one
and checking whether the updated line count value is

greater than a first number of lines, which is the number
of gate lines plus one, when the data-enable signal ex-
ists in step (b-12); (b-14) returning to step (b-12) when
the updated line count value is equal to or less than the
first number of lines, and generating a memory extrac-
tion flag signal to extract the data when the updated line
count value is greater than the first number of lines; (b-
15) checking whether the updated line count value is
equal to the number of gate lines, and if not, returning
to step (b-12); (b-16) generating an internal flag signal
and increasing an internal flag count value by one, when
the updated line count value is equal to the number of
gate lines in step (b-15) or when the data-enable signal
does not exist in step (b-12); and (b-17) comparing the
updated interval flag count value with the first number
of lines, ending the flow of the method when the internal
flag count value is greater than the first number of lines,
and returning to step (b-16) when the internal flag count
value is equal to or less than the first number of lines.
[0016] Preferably, the data recording based on the
output of the vertical sync start signal in step (b) in-
cludes: (b-21) initializing a line count value; (b-22)
checking whether the data-enable signal is present,
ending the flow of the method when the data-enable sig-
nal does not exist, and increasing the line count value
by one when the data-enable signal exists; (b-23) gen-
erating a memory recording flag signal to record the da-
ta; and (b-24) checking whether the updated line count
value in step (b-22) is equal to the number of vertically
arranged gate lines, ending the flow of the method when
the updated line count value is equal to the number of
gate lines, and returning to step (b-22) when the updat-
ed line count value is not equal to the number of gate
lines.
[0017] The LCD and the apparatus and method for
driving the same use a built-in counter based on input
data-enable signals to output an LCD control signal to
a proper position in spite of the irregular positions of the
input data-enable signals, which allows a normal display
of all data in the presence of random inputs of the data-
enable signals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, il-
lustrate an embodiment of the invention, and, together
with the description, serve to explain the principles of
the invention:

FIG. 1 is a waveform diagram illustrating a pre-
charging gate pulse;
FIG. 2 is a waveform diagram illustrating the blank
interval of a data-enable signal in the random DE
mode;
FIG. 3 is a diagram illustrating an LCD using the
pre-charging method in accordance with an embod-
iment of the present invention;
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FIG. 4 is a detailed diagram of the timing controller
shown in FIG. 3;
FIG. 5 is a waveform diagram illustrating a vertical
sync start signal for pre-charging in the random DE
mode in accordance with an embodiment of the
present invention;
FIG. 6 is a flow chart illustrating generation of the
vertical sync start signal when extracting data from
a memory in accordance with an embodiment of the
present invention; and
FIG. 7 is a flow chart illustrating generation of the
vertical sync start signal when recording data in a
memory in accordance with an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] In the following detailed description, only the
preferred embodiment of the invention has been shown
and described, simply by way of illustration of the best
mode contemplated by the inventor(s) of carrying out
the invention. As will be realized, the invention is capa-
ble of modification in various obvious respects, all with-
out departing from the invention. Accordingly, the draw-
ings and description are to be regarded as illustrative in
nature, and not restrictive.
[0020] FIG. 3 is a diagram illustrating an LCD using
the pre-charging method in accordance with an embod-
iment of the present invention.
[0021] Referring to FIG. 3, the LCD using the pre-
charging method in accordance with the embodiment of
the present invention, comprises a timing controller 100,
a data driver 200, a gate driver 300, and an LCD panel
400.
[0022] The timing controller 100 receives an RGB da-
ta signal DATA and a data-enable signal DE from an ex-
ternal graphic controller (not shown) and outputs to the
data driver 200 the corresponding RGB data signal, a
horizontal start signal STH for RGB data transmission,
and a TP (or LOAD) signal for starting the output to a
data driver IC after the completion of the RGB data
transmission.
[0023] The timing controller 100, receiving the RGB
data signal DATA and the data-enable signal DE from
the external graphic controller (not shown), also outputs
to the gate driver 300 a gate clock signal CPV for selec-
tion of the next gate line, a vertical sync start signal STV
for selection of the first gate line, and an output enable
signal OE for controlling the output of the gate drive IC.
[0024] In particular, the vertical sync start signal STV
output from the timing controller 100 according to the
present invention includes not only a gate pulse for sub-
stantially driving the gate lines but also a gate pulse for
pixel data applied to a most adjacent gate line (e.g., the
(N-2)'th gate line) having the same polarity as the cur-
rent gate line (e.g., the N'th gate line), namely, a pre-
charging gate pulse.

[0025] The data driver 200 comprises a plurality of da-
ta driver IC's to generate a plurality of data signals STH
and TP for the LCD panel 400 based on a plurality of
control signals received from the timing controller 100.
The data driver 200, for example, latches the individual
RGB data sequentially received in accord with the ap-
plied TP signal to change a dot-at-a-time scanning tim-
ing system to a line-at-a-time scanning system, and out-
puts a plurality of data signals D1, D2, ..., Dm-1 and Dm
to the data lines of the LCD panel 400.
[0026] The gate driver 300 comprises a plurality of
gate driver IC's and sequentially applies a gate-on sig-
nal to gate lines based on the control signals CPV, STV
and OE received from the timing controller 100, turning
on the TFT.
[0027] In particular, since the vertical sync start signal
STV output from the timing controller 100 according to
the present invention includes a control signal to apply
a gate pulse for pixel data to a most adjacent gate line
having the same polarity as the current gate line, as well
as a control signal to apply a gate pulse to the current
gate line, the gate-on voltage output from the gate driver
300 includes two gate lines for every frame to perform
a previous charging with a gate pulse of the most adja-
cent previous line and thereafter substantially drive the
gate lines of the LCD panel with the gate pulse of the
current line.
[0028] The most adjacent line may be the first, the
second, or the third previous line, or the like, that has
the same polarity as the current line.
[0029] The LCD panel 400 has a plurality of gate lines
for transmission of a gate-on signal supplied from the
gate driver 300, and a plurality of data lines for trans-
mission of a data voltage from the data driver 200. The
regions surrounded with the gate and data lines form
the respective pixels, each of which includes a thin film
transistor (TFT) (not shown) with gate and source elec-
trodes connected to the gate and data lines, respective-
ly, and pixel and storage capacitors (not shown) con-
nected to the drain electrode of the TFT, thus displaying
specific image information.
[0030] In particular, according to the present inven-
tion, the gate-on signal applied from the gate driver 300
has two gate pulses every frame to previously perform
charging with the gate pulse of the most adjacent line
having the same polarity as the data applied to the cur-
rent gate line for driving the current frame and for dis-
playing RGB image data applied from the data driver
200 for driving the current line.
[0031] FIG. 4 is a detailed diagram of the timing con-
troller shown in FIG. 3, and FIG. 5 is a waveform dia-
gram illustrating a vertical sync start signal for pre-
charging in the random DE mode in accordance with an
embodiment of the present invention.
[0032] Referring to FIG. 4, the timing controller 100
according to the embodiment of the present invention
includes an internal DE converter 110, a counter 120, a
control signal generator 130, a first switch 140, a first
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memory 150, a second memory 160, a third memory
170, and a second switch 180.
[0033] The internal DE converter 110 receives a data-
enable signal DE supplied from the graphic controller
(not shown), more specifically a random DE signal, and
outputs a two-line shifted internal data-enable signal
DE' to the control signal generator 130. The output of
the internal data-enable signal DE' is associated with
the counting operation of the counter 120. The internal
data-enable signal DE' is output in synchronization with
the rising of the input DE from the third line of the random
DE signal.
[0034] The counter 120 checks the input of the ran-
dom DE signal applied to the internal DE converter 110,
and when applying every frame, outputs a first switching
signal to the internal DE converter 110 and the first
switch 140 and a second switching signal associated
with the first switching signal to the second switch 180.
[0035] The counter 120 further outputs the first
switching signal to the internal DE converter 110 to con-
trol the output of the internal data-enable signal, and au-
tomatically generates the internal data-enable signal
corresponding to the last two lines to compensate for
the internal data-enable signal of the two missing lines.
[0036] The blank interval of the internal data-enable
signal thus generated automatically may be the interval
of a specific internal data-enable signal (for example,
the internal data-enable signal copied in correspond-
ence to the just previous line) or an interval that is usu-
ally defined.
[0037] The control signal generator 130 receives the
two-line shifted internal enable signal DE' from the in-
ternal DE generator 110 and outputs control signals
STH, TP, CPV, STV and OE for driving the LCD panel
400, to the data driver 200 and the gate driver 300.
[0038] In particular, the vertical sync start signal STV
for realizing the pre-charging method according to an
embodiment of the present invention applies a control
signal to the gate driver 300 to output the gate pulse for
the pixel data corresponding to the line prior to two lines
from the current line as well as a control signal to output
the gate pulse to the current line.
[0039] The first switch 140 comprises one port input
terminal and three port output terminals and sequential-
ly outputs the RGB image data signals applied from the
graphic controller (not shown) to the first, second and
third memories 150, 160 and 170 via any one of the
three port output terminals in response to the first
switching signal from the counter 120.
[0040] The first, second and third memories 150, 160
and 170 sequentially store the RGB image data re-
ceived via the first switch 140 and output the stored RGB
image data to the second switch 180 when the RGB im-
age data of the next line are applied.
[0041] More specifically, in the case where the first,
second and third memories 150, 160 and 170 comprise
dual port memories that simultaneously perform read
and write operations, the first, second and third image

data are stored in the first, second and third memories
150, 160 and 170, respectively, and the first image data
are output from the first memory 150 when the fourth
image data are stored in the first memory 150.
[0042] On the other hand, in the case where the first,
second and third memories 150, 160 and 170 comprise
signal port memories that differently perform read and
write operations, the first and third image data are stored
in the first and second memories 150 and 160, respec-
tively, and the first image data are output from the first
memory 150 when the third image data are stored in the
third memory 170.
[0043] The memory as used herein is a line memory
capable of simultaneously applying RGB image data
stored in every gate line.
[0044] The second switch 180 comprises three port
input terminals and one port output terminal and se-
quentially outputs the RGB image data signals applied
from the first, second and third memories 150, 160 and
170 to the data driver 200 in response to the second
switching signal from the counter 120.
[0045] Now, a description will be given as to the gen-
eration algorithm of the vertical sync start signal STV for
realizing the pre-charging method in the random DE
mode according to the present invention as described
above.
[0046] First, the three line memories 150, 160 and 170
are sequentially used to store RGB image data such that
RGB image data for two lines (i.e., k-th and (k+1)-th
lines) are stored in the first and second memories 150
and 160, respectively.
[0047] Sequentially, the data stored in the first mem-
ory 150 two lines prior are output to the data driver 200
while storing the RGB image data for the third line (i.e.,
(k+2)-th line) in the third line memory 170.
[0048] The internal DE signal DE' is generated in syn-
chronization with the rising of the input DE signal from
the third line of the input DE signal, because all LCD
control signals STH, HCLK, OE and CPV are generated
based on the DE signal and the internal DE signal DE'
has to be generated after the two lines.
[0049] It is, however, impossible to generate the inter-
nal DE signals corresponding to the last two lines if the
internal data-enable signal DE' is generated in such a
way. To solve this problem, the counter 120 is used to
determine which internal DE is generated for the current
input data and to automatically generate an internal da-
ta-enable signal DE' corresponding to the last two lines.
The blank width of the internal data-enable signal DE'
is that of the normal data-enable signal.
[0050] Now, descriptions will be given as to a method
for extracting data from a line memory and a method for
recording data on the line memory based on the above-
mentioned vertical sync start signal generating algo-
rithm for realizing the pre-charging method in the ran-
dom DE mode.
[0051] FIG. 6 is a flow chart illustrating generation of
the vertical sync start signal when extracting data from
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a line memory in accordance with an embodiment of the
present invention.
[0052] Referring to FIG. 6, a line count value and an
internal flag are first initialized at zero ('0'), in step s110.
The internal flag is a signal used to form an extraction
part of the memory in the interval destitute of a data-
enable signal DE.
[0053] Subsequently, it is checked in step s120
whether the data-enable signal DE is present. If so, one
('1') is added to the line count value in step s130 and it
is checked in step s140 whether the line count value is
greater than the number of gate lines plus one, i.e., N+1.
The number of gate lines represents an interval between
the two vertical sync start signals STV.
[0054] If the line count value is not greater than N+1,
the flow of the procedure returns to the routine of step
s120. Otherwise, if the line value is greater than N+1, a
memory extraction flag signal is generated to extract the
data, in step s150.
[0055] It is then checked in step s160 whether the line
count value is equal to the number of vertical lines. If
not, the flow of the procedure returns to the routine of
step s120.
[0056] If the line count value is equal to the number
of vertical lines in step s160, or if there is no data-enable
signal DE in step s120, the internal flag signal is gener-
ated and one ('1') is added to the internal flag count val-
ue, in step s170.
[0057] It is then checked in step s180 whether the in-
ternal flag count value is greater than the number of gate
lines plus one, i.e., N+1. If not, the flow of the procedure
goes to step s170; and otherwise, the flow ends.
[0058] FIG. 7 is a flow chart illustrating generation of
the vertical sync start signal when recording data on a
line memory in accordance with an embodiment of the
present invention.
[0059] Referring to FIG. 7, a line count value is first
initialized at zero ('0'), in step s210. It is then checked
in step s220 whether a data-enable signal DE is present.
If so, one ('1') is added to the line count value, in step
s230, and a memory recording flag signal is generated
to record the data, in step s240.
[0060] Subsequently, it is checked in step s250
whether the line count value is equal to the number of
vertical lines. If not, the flow of the procedure goes to
step s220; and otherwise, the flow ends.
[0061] As described above, even through the data-
enable signal to control the output of the RGB image
data in the LCD using the pre-charging method is ran-
domly applied, the internal data-enable signal is gener-
ated in synchronization with the rising of the data-enable
signal input after two lines for the input data-enable sig-
nal, so that the generation interval of the LCD control
signals can be changed to produce a normal display of
an image.
[0062] The internal data-enable signals correspond-
ing to the last two lines are automatically generated us-
ing a built-in counter to compensate for the missing in-

ternal data-enable signals of the two lines. Preferably,
the blank interval of the internal data-enable signals au-
tomatically generated is constant at all times.
[0063] While this invention has been described in con-
nection with what is presently considered to be the most
practical and preferred embodiment, it is to be under-
stood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spirit and scope of the appended
claims.
[0064] As described above, the present invention us-
es a built-in counter based on input data-enable signals
supplied from an external graphic controller so that an
LCD control signal can be generated in spite of the ir-
regular positions of the input data-enable signals. This
allows a normal display of all data even though the data-
enable signals are randomly input.
[0065] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the scope of each element identified by way of example
by such reference signs.

Claims

1. A liquid crystal display (LCD) comprising:

a timing controller for receiving external image
data, and outputting a vertical sync start signal
based on a data-enable signal having an irreg-
ular output interval to control the output of the
image data, the vertical sync start signal having
a generation interval associated with a blank in-
terval of the data-enable signal;
a data driver for converting the image data and
outputting the same;
a gate driver for sequentially applying both first
and second gate-on voltages to a same gate
line, wherein the first gate-on voltage is to drive
a previous line being most adjacent to and hav-
ing the same polarity as a current line, and the
second gate-on voltage is to drive the current
line; and
an LCD panel being firstly charged with the first
gate-on voltage supplied from the gate driver,
and secondly charged with the second gate-on
voltage, wherein the LCD panel displays the im-
age data received from the data driver during
the second charging.

2. The LCD as claimed in claim 1, wherein the vertical
sync start signal comprises a signal for generating
the first gate-on voltage and a signal for generating
the second gate-on voltage.
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3. The LCD as claimed in claim 1, wherein the timing
controller comprises:

an internal data-enable converter for receiving
the data-enable signal having an irregular out-
put interval, and outputting an internal data-en-
able signal after being shifted by a predeter-
mined number of lines;
a counter for counting the number of data-en-
able signals applied to the internal data-enable
converter to output first and second switching
signals;
a control signal generator for receiving the in-
ternal data-enable signal shifted by the prede-
termined number of lines to output a control sig-
nal for driving the LCD panel;
a first switch having one input path and a plu-
rality of output paths, for determining the output
path of the image data signal based on the first
switching signal;
a memory section having a plurality of memo-
ries for respectively storing image data re-
ceived via the first switch, and outputting the
stored image data when the image data of the
next line is applied; and
a second switch having a plurality of input paths
and one output path, for determining the input
path of the image data received from the mem-
ory section based on the second switching sig-
nal, and outputting the image data to the data
driver.

4. The LCD as claimed in claim 3, wherein the prede-
termined number of lines is at least one.

5. The LCD as claimed in claim 3, wherein the internal
data-enable signal is generated in synchronization
with the input data-enable signal shifted by a pre-
determined number of lines, the internal data-ena-
ble signal having the same polarity as the input da-
ta-enable signal.

6. The LCD as claimed in claim 3, wherein the memory
comprises a line memory.

7. An apparatus for driving an LCD, which includes an
LCD panel having a plurality of data and gate lines,
and which charges a specific pixel by firstly charg-
ing the data of an adjacent pixel having the same
polarity as the specific pixel to change the polarity
of the corresponding pixel, and secondly, by charg-
ing the data of the specific pixel,

the LCD comprising:

a timing controller for receiving external image
data, and outputting a vertical sync start signal
based on a data-enable signal having an irreg-
ular output interval to control the output of the

image data, the vertical sync start signal having
a generation interval associated with a blank in-
terval of the data-enable signal;
a data driver for converting the image data and
outputting the converted image data to the data
line of the LCD panel; and
a gate driver for applying a first gate-on voltage
to the gate line of the LCD panel to perform a
first charging, and a second gate-on voltage to
the gate line to perform a second charging,
based on the vertical sync start signal, and con-
trolling display of the converted image data
supplied from the data driver during the second
charging, wherein the first gate-on voltage is to
drive a previous line being most adjacent to and
having the same polarity as the current line, and
the second gate-on voltage is to drive the cur-
rent line.

8. The apparatus as claimed in claim 7, wherein the
vertical sync start signal comprises a signal for gen-
erating the first gate-on voltage and a signal for gen-
erating the second gate-on voltage.

9. The apparatus as claimed in claim 7, wherein the
timing controller comprises:

an internal data-enable converter for receiving
the data-enable signal having an irregular out-
put interval, and outputting an internal data-en-
able signal shifted by a predetermined number
of lines;
a counter for counting the number of data-en-
able signals applied to the internal data-enable
converter to output first and second switching
signals;
a control signal generator for receiving the in-
ternal data-enable signal shifted by the prede-
termined number of lines to output a control sig-
nal for driving the LCD panel;
a first switch having one input path and a plu-
rality of output paths, for determining the output
path of the image data signal based on the first
switching signal;
a memory section having a plurality of memo-
ries for respectively storing image data re-
ceived via the first switch, and outputting the
stored image data as the image data of the next
line is applied; and
a second switch having a plurality of input paths
and one output path, for determining the input
path of the image data received from the mem-
ory section based on the second switching sig-
nal, and outputting the image data to the data
driver.

10. The apparatus as claimed in claim 9, wherein the
predetermined number of lines is at least one.
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11. The apparatus as claimed in claim 9, wherein the
internal data-enable signal is generated in synchro-
nization with the input data-enable signal shifted by
a predetermined number of lines, the internal data-
enable signal having the same polarity as the input
data-enable signal.

12. The apparatus as claimed in claim 9, wherein the
memory comprises a line memory.

13. A method for driving an LCD that includes an LCD
panel having a plurality of data and gate lines, which
charges a specific pixel by firstly charging the data
of an adjacent pixel having the same polarity as the
specific pixel to change the polarity of the corre-
sponding pixel, and secondly by charging the data
of the specific pixel,

the method comprising:

(a) receiving image data from an external im-
age signal source and a data-enable signal for
controlling output of the image data;
(b) checking whether the data-enable signal
has been received, sequentially recording the
image data on a predetermined number of built-
in memories upon receiving the data-enable
signal, sequentially extracting the recorded im-
age data, and generating an internal data-ena-
ble signal upon extraction of the image data to
output a vertical sync start signal having a gen-
eration interval associated with a blank interval
of the data-enable signal;
(c) applying a voltage corresponding to the im-
age data to the data lines; and
(d) sequentially applying both first and second
gate-on voltages based on the vertical sync
start signal, wherein the first gate-on voltage is
to drive a previous line being most adjacent to
and having the same polarity as the current line,
and the second gate-on voltage is to drive the
current line.

14. The method as claimed in claim 13, wherein the
memories comprise a line memory.

15. The method as claimed in claim 13, wherein the ver-
tical sync start signal comprises a signal for gener-
ating the first gate-on voltage and a signal for gen-
erating the second gate-on voltage.

16. The method as claimed in claim 13, wherein the pre-
determined number is at least one.

17. The method as claimed in claim 16, wherein the in-
ternal data-enable signal is generated in synchro-
nization with the input data-enable signal shifted by
a predetermined number of lines, the internal data-
enable signal having the same polarity as the input

data-enable signal.

18. The method as claimed in claim 13, wherein the out-
put of the vertical sync start signal when extracting
the data in step (b) comprises:

(b-11) initializing a line count value and an in-
ternal flag;
(b-12) checking whether the data-enable signal
is present;
(b-13) increasing the line count value by one
and checking whether the updated line count
value is greater than a first number of lines,
which is the number of gate lines plus one,
when the data-enable signal exists in step (b-
12);
(b-14) returning to step (b-12) when the updat-
ed line count value is equal to or less than the
first number of lines, and generating a memory
extraction flag signal to extract the data when
the updated line count value is greater than the
first number of lines;
(b-15) checking whether the updated line count
value is equal to the number of gate lines, and
if not, returning to step (b-12);
(b-16) generating an internal flag signal and in-
creasing an internal flag count value by one,
when the updated line count value is equal to
the number of gate lines in step (b-15) or when
the data-enable signal does not exist in step (b-
12); and
(b-17) comparing the updated interval flag
count value with the first number of lines, end-
ing the flow of the method when the internal flag
count value is greater than the first number of
lines, and returning to step (b-16) when the in-
ternal flag count value is equal to or less than
the first number of lines.

19. The method as claimed in claim 13, wherein the out-
put of the vertical sync start signal when recording
the data in step (b) comprises:

(b-21) initializing a line count value;
(b-22) checking whether the data-enable signal
is present, ending the flow of the method when
the data-enable signal does not exist, and in-
creasing the line count value by one when the
data-enable signal exists;
(b-23) generating a memory-recording flag sig-
nal to record the data; and
(b-24) checking whether the updated line count
value in step (b-22) is equal to the number of
vertically arranged gate lines, ending the flow of
the method when the updated line count value
is equal to the number of gate lines, and return-
ing to step (b-22) when the updated line count
value is not equal to the number of gate lines.
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