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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
aliquid crystal display capable of realizing a pre-charging
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 element
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 in-
volves previously charging a corresponding pixel with da-
ta 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 eve-
ry 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 polarity as the
N-th pixel prior to charging with the data of the N-th pixel.
[0005] More specifically, two vertical sync start signals
STV have to be fed into the gate driver in order to gen-
erate 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 outputinterval of the effective data is
irregular, i.e., in the random DE mode, the blank intervals
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of data-enable signals (for example, t1 and t2) are not
conformable with each other with the consequence of a
failure in obtaining a normal display of the LCD image.
[0008] DocumentUS5648793 discloses an active ma-
trix display system for high capacity flat panel display
which includes switches at cross points of row and col-
umn electrodes with outputs connected to pixels allowing
display of pixels using coincident addressing.

[0009] DocumentEP0562728 discloses a video signal
received from an asynchronous link at an irregular frame
rate for display on a computer monitor at a regular frame
rate. Frames are transferred to the monitor via first and
second buffers. A control process manages the transfer
of frames between the first and second buffers and is
responsible for deciding if, when and how many frames
to transfer, in order to minimise the delay between the
incoming image and the displayed image.

[0010] Document US5828368 discloses a start pulse
vertical signal generator using a data enable signal for
precharging, and more particularly to a start pulse vertical
generator which increases the operating speed of a gate.

SUMMARY OF THE INVENTION

[0011] Itis 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.

[0012] It is another object of the present invention to
provide an apparatus for driving the LCD.

[0013] Itis further another object of the present inven-
tion to provide a method for driving the LCD.

[0014] 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 displays
the image data received from the data driver during the
second charging.

[0015] In another aspect of the present invention, to
achieve the second object, there is provided an appara-
tus 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
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charging the data of the specific pixel, the LCD including:
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 con-
trol 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 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
ofthe LCD panelto perform afirstcharging, 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 current
line.

[0016] 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 signal gen-
erator for receiving the internal data-enable signal shifted
by the predetermined number of lines to output 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 section having a plurality
of memories for respectively storing image data received
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 memory section based on the second
switching signal, and outputting the image data to the
data driver.

[0017] 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 includ-
ing: (a) receiving image data from an external image sig-
nal 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 im-
age dataon a predetermined number of built-in memories
upon receiving the data-enable signal, sequentially ex-
tracting the recorded image data, and generating an in-
ternal data-enable signal upon extraction of the image
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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 image 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.
[0018] Preferably, the data extraction based onthe out-
put of the vertical sync start signal in step (b) includes:
(b-11) initializing a line count value and an internal 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
updated 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
notexistin step (b-12); and (b-17) comparing the updated
interval flag count value with the first number of Jines,
ending the flow of the method when the internal flag count
value is greater than the first number of lines, and return-
ing to step (b-16) when the internal flag count value is
equal to or less than the first number of lines.

[0019] Preferably, the data recording based on the out-
put of the vertical sync start signal in step (b) includes:
(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 increasing the line count value by one when
the data-enable signal exists; (b-23) generating a mem-
ory recording flag signal 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
returning to step (b-22) when the updated line countvalue
is not equal to the number of gate lines.

[0020] 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate an embodiment of the invention, and, together with
the description, serve to explain the principles of the in-
vention:

FIG. 1isawaveform diagramillustrating a pre-charg-
ing gate pulse;

FIG. 2 is a waveform diagram illustrating the blank
interval of a data-enable signal in the random DE
mode;

FIG. 3is adiagram illustrating an LCD using the pre-
charging method in accordance with an embodiment
of the present invention;

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 EM-
BODIMENTS

[0022] 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 capable of
modification in various obvious respects, all without de-
parting from the invention. Accordingly, the drawings and
description are to be regarded as illustrative in nature,
and not restrictive.

[0023] FIG. 3 is a diagram illustrating an LCD using
the pre-charging method in accordance with an embod-
iment of the present invention.

[0024] 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.

[0025] The timing controller 100 receives an RGB data
signal DATA and a data-enable signal DE from an exter-
nal graphic controller (not shown) and outputs to the data
driver 200 the corresponding RGB data signal, a hori-
zontal 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 transmis-
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sion.

[0026] 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
tothe gate driver 300 a gate clock signal CPV for selection
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.
[0027] 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 current
gate line (e.g.; the N'th gate line), namely, a precharging
gate pulse.

[0028] The datadriver 200 comprises a plurality of data
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 applied TP signal
to change a dot-at-a-time scanning timing system to a
line-at-a-time scanning system, and outputs a plurality
of data signals D4, Do, ..., D,.1 and D, to the data lines
of the LCD panel 400.

[0029] The gate driver 300 comprises a plurality of gate
driver IC’s and sequentially applies a gate-on signal to
gate lines based on the control signals CPV, STV and
OE received from the timing controller 100, turning on
the TFT.

[0030] In particular, since the vertical sync start signal
STV output from the timing controtter 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 adjacent
previous line and thereafter substantially drive the gate
lines of the LCD panel with the gate pulse of the current
line.

[0031] The mostadjacentline may be the first, the sec-
ond, or the third previous line, or the like, that has the
same polarity as the current line.

[0032] 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 transmis-
sion of a data voltage from the data driver 200. The re-
gions surrounded with the gate and data lines form the
respective pixels, each of which includes a thin film tran-
sistor (TFT) (not shown) with gate and source electrodes
connected to the gate and data lines, respectively, and
pixel and storage capacitors (not shown) connected to
the drain electrode of the TFT, thus displaying specific
image information.

[0033] Inparticular, according to the presentinvention,
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the gate-on signal applied from the gate driver 300 has
two gate pulses every frame to previously perform charg-
ing with the gate pulse of the most adjacent line having
the same polarity as the data applied to the current gate
line for driving the current frame and for displaying RGB
image data applied from the data driver 200 for driving
the current line.

[0034] FIG. 4 is a detailed diagram of the timing con-
troller shown in FIG. 3, and 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.

[0035] 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
memory 150, a second memory 160, a third memory 170,
and a second switch 180.

[0036] 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 out-
puts a two-line shifted internal data-enable signal DE’ to
the control signal generator 130. The output of the inter-
nal 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.
[0037] The counter 120 checks the input of the random
DE signal applied to the internal DE converter 110, and
when applying every frame, outputs a first switching sig-
nal 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.

[0038] The counter 120 further outputs the first switch-
ing signal to the internal DE converter 110 to control the
output of the internal data-enable signal, and automati-
cally generates the internal data-enable signal corre-
sponding to the last two lines to compensate for the in-
ternal data-enable signal of the two missing lines.
[0039] 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 correspondence to
the just previousline) or aninterval thatis usually defined.
[0040] The control signal generator 130 receives the
two-line shifted internal enable signal DE’ from the inter-
nal 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.

[0041] In particular, the vertical sync start signal STV
for realizing the pre-charging method according to an em-
bodiment of the presentinvention 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.

[0042] The first switch 140 comprises one port input
terminal and three port output terminals and sequentially
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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.

[0043] The first, second and third memories 150, 160
and 170 sequentially store the RGB image data received
via the first switch 140 and output the stored RGB image
data to the second switch 180 when the RGB image data
of the next line are applied.

[0044] 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.

[0045] 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.

[0046] The memory as used herein is a line memory
capable of simultaneously applying RGB image data
stored in every gate line.

[0047] The second switch 180 comprises three port
input terminals and one port output terminal and sequen-
tially 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.

[0048] 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.

[0049] First, the three line memories 150, 160 and 170
are sequentially used to store RGB image data such that
RGB image datafortwolines (i.e., k-th and (k+1)-th lines)
are stored in the first and second memories 150 and 160,
respectively.

[0050] Sequentially, the data stored in the first memory
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.

[0051] 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.

[0052] Itis, 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
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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 data-
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.

[0053] 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 algorithm
for realizing the pre-charging method in the random DE
mode.

[0054] FIG. 6 is a flow chart illustrating generation of
the vertical sync start signal when extracting data from
a line memory in accordance with an embodiment of the
present invention.

[0055] 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.

[0056] Subsequently, itis checked in step s120 wheth-
er 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.

[0057] 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.

[0058] Itis 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.

[0059] 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 andone ('1’) isadded to the internal flag count value,
in step s170.

[0060] 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.
[0061] 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.

[0062] 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 amemory recording flag signal is generated torecord
the data, in step s240.

[0063] Subsequently,itis checked in step s250 wheth-
er the line count value is equal to the number of vertical
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lines. If not, the flow of the procedure goes to step s220;
and otherwise, the flow ends.

[0064] As described above, even through the data-en-
able signal to control the output of the RGB image data
in the LCD using the pre-charging method is randomly
applied, the internal data-enable signal is generated in
synchronization with the rising of the data-enable signal
input after two lines for the input data-enable signal, so
that the generation interval of the LCD control signals
can be changed to produce a normal display of an image.
[0065] The internal data-enable signals corresponding
to the last two lines are automatically generated using a
built-in counter to compensate for the missing internal
data-enable signals of the two lines. Preferably, the blank
interval of the internal data-enable signals automatically
generated is constant at all times.

[0066] 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 scope of the appended claims.

[0067] Asdescribed above, the presentinvention uses
abuilt-in counter based on input data-enable signals sup-
plied from an external graphic controller so that an LCD
control signal can be generated in spite of the irregular
positions of the input data-enable signals. This allows a
normal display of all data even though the data-enable
signals are randomly input.

where technical features mentioned in any claim are fol-
lowed by reference signs, those reference signs have
been included for the sole purpose of increasing the in-
telligibility 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. An apparatus for driving an LCD, the LCD including
an LCD panel having a plurality of data lines (D1,
D2, D3,..., Dm-1, Dm) and a plurality of gate lines
(G1, G2, G3, ..., Gm-1, Gm), the LCD charging a
specific pixel by firstly charging the data of an adja-
cent pixel having the same polarity as the specific
pixel to change the polarity of the corresponding pix-
el, and secondly, by charging the data of the specific
pixel, the driving apparatus comprising:

a timing controller (100) for receiving external
image data, and outputting a vertical sync start
signal (STV) based on a data-enable signal (DE)
having an irregular output interval to control the
output of the image data, the vertical sync start
signal (STV) having a generation interval corre-
sponding to a blank interval of the internal data-
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enable signal (DE’);

a datadriver (200) for converting the image data
and outputting the converted image data to one
of the data lines of the LCD panel; and

a gate driver (300) for applying a first gate-on
voltage in a first charging to the gate line of the
LCD panel, and a second gate-on voltage in a
second charging to the gate line, based on the
vertical sync start signal (STV), and controlling
display of the converted image data supplied
from the data driver (200) during the second
charging, wherein the first gate-on voltage
drives 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.

The apparatus as claimed in claim 1, wherein the
vertical sync start signal (STV) comprises a signal
for generating the first gate-on voltage and a signal
for generating the second gate-on voltage.

The apparatus as claimed in claim 1, wherein the
timing controller (100) comprises:

an internal data-enable converter (110) for re-
ceiving the data-enable signal (DE) having an
irregular output interval, and outputting an inter-
nal data-enable signal (DE’) shifted by a prede-
termined number (N) of lines;

a counter (120) for counting the number of data-
enable signals (DE) applied to the internal data-
enable converter (110) to outputfirstand second
switching signals;

a control signal generator (130) for receiving the
internal data-enable signal-(DE’) shifted by the
predetermined number (N) of lines to output a
control signal for driving the LCD panel (400);
a first switch (140) having one input path and a
plurality of output paths, for determining the out-
put path of the image data signal based on the
first switching signal;

amemory section having a plurality of memories
(150, 160, 170) for respectively storing image
data received via the first switch (140), and out-
putting the stored image data as the image data
of the next line is applied; and

a second switch (180) having a plurality of input
paths and one output path, for determining the
input path of the image data received from the
memory section based on the second switching
signal, and outputting the image data to the data
driver (200).

4. The apparatus as claimed in claim 1, wherein the

predetermined number (N) of lines is at least one.

The apparatus as claimed in claim 1, wherein the
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internal data-enable signal (DE’) is generated in syn-
chronization with the input data-enable signal (DE)
shifted by a predetermined number (N) of lines, the
internal data-enable signal (DE’) having the same
polarity as the input data-enable signal (DE).

The apparatus as claimed in claim 1, wherein the
memory (150, 160, 170) comprises a line memory.

A liquid crystal display (LCD) comprising:

an LCD panel (400) being firstly charged with
the first gate-on voltage supplied from the gate
driver (300), and secondly charged with the sec-
ond gate-on voltage, wherein the LCD panel
(400) displays the image data received from the
datadriver (200) during the second charging and
the drive apparatus of claim 1.

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

The LCD as claimed in claim 7, wherein the timing
controller (100) comprises:

an internal data-enable converter (110) for re-
ceiving the data-enable signal (DE) having an
irregular output interval, and outputting an inter-
nal data-enable signal (DE’) after being shifted
by a predetermined number (N) of lines;

a counter (120) for counting the number of data-
enable signals (DE) applied to the internal data-
enable converter (110) to outputfirstand second
switching signals;

a control signal generator (130) for receiving the
internal data-enable signal (DE’) shifted by the
predetermined number (N) of lines to output a
control signal for driving the LCD panel (400);
a first switch (140) having one input path and a
plurality of output paths, for determining the out-
put path of the image data signal based on the
first switching (140) signal;

amemory section having a plurality of memories
(150, 160, 170) for respectively storing image
data received via the first switch (140), and out-
putting the stored image data when the image
data of the next line is applied; and

a second switch (180) having a plurality of input
paths and one output path, for determining the
input path of the image data received from the
memory section based on the second switching
signal, and outputting the image data to the data
driver (200),

10. The LCD as claimed in claim 7, wherein the prede-

termined number (N) of lines is at least one.
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The LCD as claimed in claim 7, wherein the internal
data-enable signal (DE’) is generated in synchroni-
zation with the input data-enable signal (DE) shifted
by a predetermined number (N) of lines, the internal
data-enable signal (DE’) having the same polarity as
the input data-enable signal (DE).

The LCD as claimed in claim 7, wherein the memory
(150, 160, 170) comprises a line memory.

A method for driving an LCD that includes an LCD
panel (400) having a plurality of data lines (D1, D2,
D3,..., Dm-1, Dm) and a plurality of gate lines (G1,
G2,G3, ..., Gm-1,Gm), which charges a specific pix-
el 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
secondly by charging the data of the specific pixel,
the method comprising:

(a) receiving image data from an external image
signal source and a data-enable signal (DE) for
controlling output of the image data;

(b) checking (s120) whether the data-enable
signal (DE) has been received, sequentially re-
cording the image data on a predetermined
number of built-in memories (150, 160, 170) up-
on receiving the data-enable signal (DE), se-
quentially extracting the recorded image data,
and generating (s150, s240) an internal data-
enable signal (DE’) upon extraction of the image
data to output a vertical sync start signal (STV)
having a generation interval corresponding to a
blank interval of the internal data-enable signal
(BE);

(c) applying a voltage corresponding to the im-
age data to the data lines (D1, D2, D3,..., Dm-
1, Dm); and

(d) sequentially applying both first and second
gate-on voltages to the gate lines (G1, G2,
G3, ..., Gm-1, Gm) based on the vertical sync
start signal (STV), wherein the first gate-on volt-
age is to drive a previous line being most adja-
cent to and having the same polarity as the cur-
rent line, and the second gate-on voltage is to
drive the current line.

The method as claimed in claim 13, wherein the
memories (150, 160, 170) comprise a line memory.

The method as claimed in claim 13, wherein the ver-
tical sync start signal (STV) comprises a signal for
generating the first gate-on voltage and a signal for
generating the second gate-on voltage.

The method as claimed in claim 13, wherein the pre-
determined number (N) is at least one.
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17.

18.

19.

The method as claimed in claim 16, wherein the in-
ternal data-enable signal (DE’) is generated in syn-
chronization with the input data-enable signal (DE)
shifted by a predetermined number (N) of lines, the
internal data-enable signal (DE’) having the same
polarity as the input data-enable signal (DE).

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

(b-11) initializing (s110) a line count value and
an internal flag;

(b-12) checking (s120) whether the data-enable
signal (DE) is present;

(b-13) increasing (s130) the line count value by
one and checking whether the updated line
count value is greater than afirst number of lines
(N+1), which is the number of gate lines plus
one (N+1), when the data-enable signal (DE)
exists 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 (N+1), and generating (s150) a
memory extraction flag signal to extract the data
when the updated line count value is greater
than the first number of lines (N+1);

(b-15) checking (s160) whether the updated line
count value is equal to the number of gate lines
(N), and if not, returning to step (b-12);

(b-16) generating (s170) 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 (N) in step (b-15) or
when the data-enable signal (DE) does not exist
in step (b-12); and

(b-17) comparing (s180) the updated interval
flag count value with the first number of lines
(N+1), ending the flow of the method when the
internal flag count value is greater than the first
number of lines (N+1), and returning to step (b-
16) when the internal flag count value is equal
to or less than the first number of lines (N+1).

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

(b-21) initializing (s210) a line count value;
(b-22) checking (s220) whether the data-enable
signal (DE) is present, ending the flow of the
method when the data-enable signal (DE) does
not exist, and increasing (s230) the line count
value by one when the data-enable signal (DE)
exists;

(b-23) generating (s240) a memory-recording
flag signal to record the data; and

(b-24) checking (s250) whether the updated line
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countvalue in step (b-22) is equal to the number
(N) of vertically arranged gate lines (G1, G2,
G3, ..., Gm-1, Gm), ending the flow of the meth-
od when the updated line count value is equal
to the number of gate lines (N), and returning to
step (b-22) when the updated line count value
is not equal to the number of gate lines (N).

Patentanspriiche

1.

Eine Vorrichtung zum Ansteuern einer Flissigkris-
tallanzeige, wobei die Flussigkristallanzeige eine
Flussigkristallanzeigentafel mit einer Vielzahl von
Datenzeilen (D1, D2, D3, ... Dm-1, Dm) und einer
Vielzahl von Gate-Zeilen (G1, G2, G3, ... Gm-1,Gm)
einschlief3t, wobei die Flissigkristallanzeige ein be-
stimmtes Pixel |adt, indem sie erstens die Daten ei-
nes benachbarten Pixels |adt, das dieselbe Polaritat
hat wie das bestimmte Pixel hat, um die Polaritat des
entsprechenden Pixels zu &ndern, und zweitens die
Daten des bestimmten Pixels ladt, wobei die Ansteu-
ervorrichtung Folgendes umfasst:

eine Zeitsteuerung (100), um externe Bilddaten
zu empfangen und ein vertikales Sync-Startsi-
gnal (STV) auf der Grundlage eines Daten-Frei-
gabesignals (data-enable signal, DE) auszuge-
ben, das ein unregelmafiges Ausgabeintervall
hat, um die Ausgabe der Bilddaten zu steuern,
wobei das vertikale Sync-Startsignal (STV) ein
Erzeugungsintervall hat, das einem leeren In-
tervall des internen Daten-Freigabesignals
(DE’) entspricht;

einen Datentreiber (200), um die Bilddaten um-
zuwandeln und die umgewandelten Bilddaten
an eine der Datenzeilen der Flissigkristallanzei-
gentafel auszugeben; und

einen Gate-Treiber (300), um in einem ersten
Ladevorgang eine erste Gate-Einschaltspan-
nung an die Gate-Leitung der Flissigkristallan-
zeigentafel und in einem zweiten Ladevorgang
eine zweite Gate-Einschaltspannung an die
Gate-Leitung auf der Grundlage des vertikalen
Sync-Startsignals (STV) anzulegen, und um die
Anzeige der umgewandelten Bilddaten, die vom
Datentreiber (200) geliefert werden, wahrend
des zweiten Ladevorgangs zu steuern, wobei
die erste Gate-Einschaltspannung eine vorher-
gehende Zeile ansteuert, die der aktuellen Zeile
am nachsten liegt und dieselbe Polaritat hat wie
sie, wobei die zweite Gate-Einschaltspannung
dazu dient, die aktuelle Zeile anzusteuern.

2. Die Vorrichtung gemaf Anspruch 1, wobei das ver-

tikale Sync-Startsignal (STV) ein Signal zum Erzeu-
gen der ersten Gate-Einschaltspannung und ein Si-
gnal zum Erzeugen der zweiten Gate-Einschalt-
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spannung umfasst.

3. Die Vorrichtung gemaR Anspruch 1, wobei die Zeit-

steuerung (100) Folgendes umfasst:

einen internen Datenfreigabe-Konverter (110),
um das Datenfreigabesignal (DE) zu empfan-
gen, das ein unregelmafRiges Ausgabeintervall
hat, und ein internes Datenfreigabesignal (DE’)
auszugeben, verschoben um eine vordefinierte
Anzahl (N) von Zeilen;

einen Zahler (120) zum Zahlen der Datenfreiga-
besignale (DE), die an den internen Datenfrei-
gabe-Konverter (110) angelegt werden, um ers-
te und zweite Schaltsignale auszugeben;
einen Steuersignalgenerator (130) zum Emp-
fangen des internen Datenfreigabesignals
(DE"), verschoben um die vordefinierte Anzahl
(N)von Zeilen, um ein Steuersignal zum Ansteu-
ern der FlUssigkristallanzeigentafel (400) aus-
zugeben;

einen ersten Schalter (140) miteinem Eingangs-
pfad und einer Vielzahl von Ausgangspfaden
zum Bestimmen des Ausgangspfades des Bild-
datensignals anhand des ersten Schaltsignals;
einen Speicherabschnitt mit einer Vielzahl von
Speichern (150, 160, 170) zum Speichern von
Bilddaten, die Uber den ersten Schalter (140)
empfangen werden, und zum Ausgeben der ge-
speicherten Bilddaten, wenn die Bilddaten der
nachsten Zeile angelegt werden; und

einen zweiten Schalter (180) mit einer Vielzahl
von Eingangspfaden und einem Ausgangspfad,
um den Eingangspfad der Bilddaten, die vom
Speicherabschnitt empfangen wurden, anhand
des zweiten Schaltsignals zu bestimmen und
die Bilddaten an den Datentreiber (200) auszu-
geben.

Die Vorrichtung gemaR Anspruch 1, wobei die vor-
definierte Anzahl (N) von Zeilen mindestens eins ist.

Die Vorrichtung gemafR Anspruch 1, wobei das in-
terne Datenfreigabesignal (DE’) in Synchronisation
mit dem Eingabedaten-Freigabesignal (DE) erzeugt
wird, verschoben um eine vordefinierte Anzahl (N)
von Zeilen, wobei das interne Datenfreigabesignal
(DE’) dieselbe Polaritat hat wie das Eingabedaten-
Freigabesignal (DE).

Die Vorrichtung geman Anspruch 1, wobei der Spei-
cher (150, 160, 170) einen Zeilenspeicher umfasst.

Eine Flissigkristallanzeige (LCD), die Folgendes
umfasst:

eine Flissigkristallanzeigentafel (400), die ers-
tens mitder ersten Gate-Einschaltspannung ge-
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laden wird, die vom Gate-Treiber (300) geliefert
wird, und zweitens mit der zweiten Gate-Ein-
schaltspannung geladen wird, wobei die Flis-
sigkristallanzeigentafel (400) die Bilddaten an-
zeigt, die vom Datentreiber (200) wahrend des
zweiten Ladevorgangs und von der Antriebsvor-
richtung gemal Anspruch 1 empfangen wer-
den.

Die Flussigkristallanzeige gemaf Anspruch 7, wobei
das vertikale Sync-Startsignal (STV) ein Signal zur
Erzeugung der ersten Gate-Einschaltspannung und
ein Signal zur Erzeugung der zweiten Gate-Ein-
schaltspannung umfasst.

Die Flussigkristallanzeige gemaf Anspruch 7, wobei
die Zeitsteuerung (100) Folgendes umfasst:

einen internen Datenfreigabe-Konverter (110)
zum Empfangen des Datenfreigabesignals
(DE), das ein unregelmafiges Ausgabeintervall
hat, und zum Ausgeben eines internen Daten-
freigabesignals (DE’), nachdem es um eine vor-
definierte Anzahl (N) von Zeilen verschoben
wurde;

einen Zahler (120) zum Zahlen der Datenfreiga-
besignale (DE), die an den internen Datenfrei-
gabe-Konverter (110) zur Ausgabe erster und
zweiter Schaltsignale angelegt werden;

einen Steuersignalgenerator (130) zum Emp-
fangen des internen Datenfreigabesignals
(DE’), verschoben um die vordefinierte Anzahl
(N) von Zeilen, um ein Steuersignal zum Ansteu-
ern der Flissigkristallanzeigetafel (400) auszu-
geben;

einen ersten Schalter (140) miteinem Eingangs-
pfad und einer Vielzahl von Ausgangspfaden
zum Bestimmen des Ausgangspfades des Bild-
datensignals anhand des ersten Schalter
(140)-signals;

einen Speicherabschnitt mit einer Vielzahl von
Speichern (150, 160, 170) zum Speichern von
Bilddaten, die Uber den ersten Schalter (140)
empfangen werden, beziehungsweise zum
Ausgeben der gespeicherten Bilddaten, wenn
die Bilddaten der nachsten Zeile angelegt wer-
den; und

einen zweiten Schalter (180) mit einer Vielzahl
von Eingangspfaden und einem Ausgangspfad,
um den Eingangspfad der Bilddaten, die vom
Speicherabschnitt empfangen wurden, anhand
des zweiten Schaltsignals zu bestimmen und
die Bilddaten an den Datentreiber (200) auszu-
geben.

10. Die Flussigkristallanzeige gemafl Anspruch 7, wobei

die vordefinierte Anzahl (N) von Zeilen mindestens
eins ist.
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1.

12.

13.

14.

Die Flussigkristallanzeige gemaR Anspruch 7, wobei
das interne Datenfreigabesignal (DE’) in Synchroni-
sation mit dem Eingabedaten-Freigabesignal (DE)
erzeugt wird, verschoben um eine vordefinierte An-
zahl (N) von Zeilen, wobei das interne Datenfreiga-
besignal (DE’) dieselbe Polaritat hat wie das Einga-
bedaten-Freigabesignal (DE).

Die Flussigkristallanzeige gemaR Anspruch 7, wobei
der Speicher (150, 160, 170) einen Zeilenspeicher
umfasst.

Ein Verfahren zum Ansteuern einer Flissigkristall-
anzeige, die eine Flissigkristallanzeigentafel (400)
mit einer Vielzahl von Datenzeilen (D1, D2, D3, ...
Dm-1, Dm) und einer Vielzahl von Gate-Zeilen (G1,
G2, G3, ... Gm-1, Gm) einschlief’t, das ein bestimm-
tes Pixel |adt, indem es erstens die Daten eines be-
nachbarten Pixels |&dt, das dieselbe Polaritat hat wie
das bestimmte Pixel, um die Polaritat des entspre-
chenden Pixels zu dndern, und zweitens die Daten
des bestimmten Pixels ladt, wobei das Verfahren
Folgendes umfasst:

(a) Empfangen von Bilddaten von einer exter-
nen Bildsignalquelle und eines Datenfreigabe-
signals (DE) zum Steuern der Ausgabe der Bild-
daten;

(b) Uberpriifen (s120), ob das Datenfreigabesi-
gnal (DE) empfangen wurde, sequentielles Er-
fassen der Bilddaten in einer vordefinierten An-
zahl eingebauter Speicher (150, 160, 170) nach
Empfangen des Datenfreigabesignals (DE), se-
quentielles Extrahieren der erfassten Bilddaten
und Erzeugen (s150, s240) eines internen Da-
tenfreigabesignals (DE’) nach dem Extrahieren
der Bilddaten, um ein vertikales Sync-Startsig-
nal (STV) auszugeben, das ein Erzeugungsin-
tervall hat, welches einem leeren Intervall des
internen Datenfreigabesignals (DE’) entspricht;
(c) Anlegen einer Spannung, die den Bilddaten
entspricht, an die Datenzeilen (D1, D2, D3, ...
Dm-1, Dm); und

(d) sequentielles Anlegen sowohl erster als
auch zweiter Gate-Einschaltspannungen an die
Gate-Zeilen (G1, G2, G3, ... Gm-1, Gm) auf der
Grundlage des vertikalen Sync-Startsignals
(STV), wobei die erste Gate-Einschaltspannung
dazudient, eine vorhergehende Zeile anzusteu-
ern, die der aktuellen Zeile am nachsten ist und
dieselbe Polaritat hat wie sie, und die zweite
Gate-Einschaltspannung dazu dient, die aktuel-
le Zeile anzusteuern.

Das Verfahren gemaf Anspruch 13, wobei die Spei-
cher (150, 160, 170) einen Zeilenspeicher umfas-
sen.
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Das Verfahren gemaR Anspruch 13, wobei das ver-
tikale Sync-Startsignal (STV) ein Signal zur Erzeu-
gung der ersten Gate-Einschaltspannung und ein Si-
gnal zur Erzeugung der zweiten Gate-Einschalt-
spannung umfasst.

Das Verfahren gemaR Anspruch 13, wobei die vor-
definierte Anzahl (N) mindestens eins ist.

Das Verfahren gemafR Anspruch 16, wobei das in-
terne Datenfreigabesignal (DE’) erzeugt wird in Syn-
chronisation mit dem Eingabedaten-Freigabesignal
(DE), verschoben um eine vordefinierte Anzahl (N)
von Zeilen, wobei das interne Datenfreigabesignal
(DE’) dieselbe Polaritat hat wie das Eingabedaten-
Freigabesignal (DE).

Das Verfahren gemaf Anspruch 13, wobei die Aus-
gabe des vertikalen Sync-Startsignals (STV) beim
Extrahieren der Daten in Schritt (b) Folgendes um-
fasst:

(b-11) Initialisieren (s110) eines Zeilenzahl-
werts und eines internen Flags;

(b-12) Uberpriifen (s120), ob das Datenfreiga-
besignal (DE) vorhanden ist;

(b-13) Erhdhen (s130) des Zeilenzéhlwerts um
eins und Uberpriifen, ob der aktualisierte Zei-
lenzahlwert grofer ist als als eine erste Anzahl
von Zeilen (N+1), die die Anzahl von Gate-Zei-
len plus eins (N+1) ist, wenn das Datenfreiga-
besignal (DE) in Schritt (b-12) vorhanden ist;
(b-14) Zurtickkehren zu Schritt (b-12), wenn der
aktualisierte Zeilenzahlwert gleich der oder klei-
ner als die erste Anzahl von Zeilen (N+1) ist,
und Erzeugen (s150) eines Speicherextrakti-
ons-Flag-Signals, um die Daten zu extrahieren,
wenn der aktualisierte Zeilenzahlwert grofer ist
als die erste Anzahl von Zeilen (N+1);

(b-15) Uberpriifen (s160), ob der aktualisierte
Zeilenzahlwert gleich der Anzahl von Gate-Zei-
len (N) ist, und wenn nicht, Zuriickkehren zu
Schritt (b-12);

(b-16) Erzeugen (s170) eines internen Flag-Si-
gnals und Erhéhen eines internen Flag-Zahl-
werts um eins, wenn der aktualisierte Zeilen-
Zahlwert gleich der Anzahl von Gate-Zeilen (N)
in Schritt (b-15) ist oder wenn das Datenfreiga-
besignal (DE) in Schritt (b-12) nicht existiert; und
(b-17) Vergleichen (s180) des aktualisierten In-
tervall-Flag-Zahlwerts mit der ersten Anzahl von
Zeilen (N+1), Beenden des Prozessablaufs,
wenn der interne Flag-Zahlwert groRer ist als
die erste Anzahl von Zeilen (N+1), und Zurtck-
kehren zu Schritt (b-16), wenn der interne Flag-
Zahlwert gleich der oder kleiner ist als die erste
Anzahl von Zeilen (N+1).
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19. Das Verfahren gemaf Anspruch 13, wobei die Aus-

gabe des vertikalen Sync-Startsignals (STV) bei der
Erfassung der Daten in Schritt (b) Folgendes um-
fasst:

(b-21) Initialisieren (s210) eines Zeilen-Zahl-
werts;

(b-22) Uberpriifen (s220), ob das Datenfreiga-
besignal (DE) vorhanden ist, Beenden des Pro-
zessablaufs, wenn das Datenfreigabesignal
(DE) nicht existiert, und Erhéhen (s230) des Zei-
len-Zahlwerts um eins, wenn das Datenfreiga-
besignal (DE) existiert;

(b-23) Erzeugen (s240) eines Speichererfas-
sungs-Flag-Signals, um die Daten zu erfassen;
und

(b-24) Uberpriifen (s250), ob der aktualisierte
Zeilen-Zahlwert in Schritt (b-22) gleich der An-
zahl (N) vertikal angeordneter Gate-Zeilen (G1,
G2,G3, ... Gm-1, Gm) ist, Beenden des Prozes-
sablaufs, wenn der aktualisierte Zeilen-Zahlwert
gleich der Anzahl von Gate-Zeilen (N) ist, und
Zurlickkehren zu Schritt (b-22), wenn der aktu-
alisierte Zeilen-Zahlwert nicht gleich der Anzahl
von Gate-Zeilen (N) ist.

Revendications

Appareil de commande d’un affichage a cristaux li-
quides (LCD), le LCD incluantun panneau LCD com-
portant une pluralité de lignes de données (D1, D2,
D3, ...,Dm-1, Dm) etune pluralité de lignes de grilles
(G1, G2, G3, ... Gm1, Gm), le LCD chargeant un
pixel spécifique en chargeant, en premier lieu, les
données d’un pixel adjacent ayant la méme polarité
que le pixel spécifique pour changer la polarité du
pixel correspondant, eten chargeant, en secondlieu,
les données du pixel spécifique, I'appareil de com-
mande comportant :

un contréleur d’horloge (100) pour recevoir des
données d’'image externes, et délivrer en sortie
un signal de début de synchronisation verticale
(STV) baseé sur un signal d’autorisation de trans-
fert de données (DE) ayant un intervalle de sor-
tie irrégulier pour commander la sortie des don-
nées d’image, le signal de début de synchroni-
sation verticale (STV) ayant un intervalle de gé-
nération correspondant a un intervalle vide du
signal d’autorisation de transfert de données in-
terne (DE),

un circuit de commande de données (200) pour
convertir les données d’'image et transmettre les
données d'image converties a I'une des lignes
de données du panneau LCD ; et

un circuit de commande de grille (300) pour ap-
pliquer une premiére tension d’excitation de
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grille lors d’'une premiére charge vers la ligne de
grille du panneau LCD, et une seconde tension
d’excitation de grille lors d’'une seconde charge
vers la ligne de grille, sur la base du signal de
début de synchronisation verticale (STV), et
commander l'affichage des données d’'image
converties fournies a partir du circuit de com-
mande de données (200) pendant la seconde
charge, dans lequel la premiere tension d’exci-
tation de grille commande une ligne précédente
étantlaplus adjacente alaligne actuelle etayant
la méme polarité que celle-ci, et la seconde ten-
sion d’excitation de grille est destinée a com-
mander la ligne actuelle.

Appareil selon la revendication 1, dans lequel le si-
gnal de début de synchronisation verticale (SVT)
comporte un signal pour générer la premiére tension
d’excitation de grille et un signal pour générer la se-
conde tension d’excitation de grille.

Appareil selon larevendication 1, dans lequel le con-
tréleur de synchronisation (100) comporte :

un convertisseur d’autorisation de transfert de
données interne (110) pour recevoir le signal
d’autorisation de transfert de données (DE)
ayantun intervalle de sortie irrégulier, et délivrer
en sortie un signal d’autorisation de transfert de
données interne (DE’) décalé d’'un nombre (N)
de lignes prédétermine,

un compteur (120) pour compter le nombre de
signaux d’autorisation de transfert de données
(DE) appliqués au convertisseur d’autorisation
de transfert de données interne (110) pour dé-
livrer en sortie des premier et second signaux
de commutation,

un générateur de signaux de commande (130)
pour recevoir le signal d’autorisation de transfert
de données interne (DE’) décalé du nombre (N)
de lignes prédéterminé pour délivrer en sortie
un signal de commande pour commander le
panneau LCD (400),

un premier commutateur (140) ayant un trajet
d’entrée et une pluralité de trajets de sortie, pour
déterminer le trajet de sortie du signal de don-
nées d’image sur la base du premier signal de
commutation,

une unité de mémoire ayantune pluralité de mé-
moires (150, 160, 170) pour stocker respective-
mentdes données d’'image regues via le premier
commutateur (140), et délivrer en sortie les don-
nées d’'image stockées lorsque les données
d’'image de la ligne suivante sont appliquées, et
un second commutateur (180) ayant une plura-
lité de trajets d’entrée et un trajet de sortie, pour
déterminer le trajet d’entrée des données d’ima-
ge recues de l'unité de mémoire sur la base du
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second signal de commutation, et délivrer en
sortie les données d’image au circuit de com-
mande de données (200).

4. Appareil selon la revendication 1, dans lequel le

nombre (N) de lignes prédéterminé est d’au moins
un.

Appareil selon la revendication 1, dans lequel le si-
gnal d’autorisation de transfert de données interne
(DE’) est généré en synchronisation avec le signal
d’autorisation de transfert de données d’entrées
(DE)décalé d’'unnombre (N) delignes prédétermine,
le signal d’autorisation de transfert de données in-
terne (DE’) ayant la méme polarité que le signal
d’autorisation de transfert de données d’entrée (DE).

Appareil selon la revendication 1, dans lequel la mé-
moire (150, 160, 170) comporte une mémoire de li-
gnes.

Affichage a cristaux liquides (LCD) comportant :

un panneau LCD (400) étant chargé en premier
lieu avec la premiére tension d’excitation de
grille fournie a partir du circuit de commande de
grille (300), et chargé en second lieu avec la
seconde tension d’excitation de grille, dans le-
quel le panneau LCD (400) affiche les données
d’'image regues du circuit de commande de don-
nées (200) pendant la seconde charge et de
I'appareil de commande de la revendication 1.

LCD selon la revendication 7, dans lequel le signal
de début de synchronisation verticale (STV) com-
porte un signal pour générer la premiére tension
d’excitation de grille et un signal pour générer la se-
conde tension d’excitation de grille.

LCD selon larevendication 7, dans lequel le contro-
leur de temporisation (100) comporte :

un convertisseur d’autorisation de transfert de
données interne (110) pour recevoir le signal
d’autorisation de transfert de données (DE)
ayant un intervalle de sortie irrégulier, et délivrer
en sortie un signal d’autorisation de transfert de
données interne (DE’) aprés avoir été décalé
d’'un nombre (N) de lignes prédétermine,

un compteur (120) pour compter le nombre de
signaux d’autorisation de transfert de données
(DE) appliqués au convertisseur d’autorisation
de transfert de données interne (110) pour dé-
livrer en sortie des premier et second signaux
de commutation,

un générateur de signaux de commande (130)
pourrecevoir le signal d’autorisation de transfert
de données interne (DE’) décalé du nombre (N)
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de lignes prédéterminé pour délivrer en sortie
un signal de commande pour attaquer le pan-
neau LCD (400),

un premier commutateur (140) ayant un trajet
d’entrée et une pluralité de trajets de sortie, pour
déterminer le trajet de sortie du signal de don-
nées d’image sur la base du signal du premier
commutateur (140),

une unité de mémoire ayantune pluralité de mé-
moires (150, 160, 170) pour stocker respective-
mentdes données d’'image regues via le premier
commutateur (140), et délivrer en sortie les don-
nées d’'image stockées lorsque les données
d’'image de la ligne suivante sont appliquées, et
un second commutateur (180) ayant une plura-
lité de trajets d’entrée et un trajet de sortie, pour
déterminer le trajet d’entrée des données d’ima-
ge recues de I'unité de mémoire sur la base du
second signal de commutation, et transmettre
les donnée d’image au circuit de commande de
données (200).

LCD selon larevendication 7, dans lequel le nombre
(N) de lignes prédéterminé est d’au moins un.

LCD selon la revendication 7, dans lequel le signal
d’autorisation de transfert de données interne (DE’)
est généré en synchronisation avec le signal d’auto-
risation de transfertde données d’entrée (DE) décalé
d’'un nombre (N) de lignes prédéterminé, le signal
d’autorisation de transfert de données interne (DE’)
ayant la méme polarité que le signal d’autorisation
de transfert de données d’entrée (DE).

LCD selon la revendication 7, dans lequel la mémoi-
re (150, 160, 170) comporte une mémoire de lignes.

Procédeé destiné a commander un LCD qui inclut un
panneau LCD (400) ayant une pluralité de lignes de
données (D1, D2, D3, ..., Dm-1, Dm) et une pluralité
de lignes de grilles (G1, G2, G3, ... Gm1, Gm), qui
charge un pixel spécifique en chargeant, en premier
lieu, les données d’un pixel adjacent ayant la méme
polarité que le pixel spécifique pour changer la po-
larité du pixel correspondant, et en chargeant, en
second lieu, les données du pixel spécifique, le pro-
cédé comportant les étapes consistant a :

(a) recevoir des données d'image provenant
d’une source de signaux d'image externes et un
signal d’autorisation de transfert de données
(DE) pour commander une sortie des données
d’'image,

(b) vérifier (s120) si le signal d’autorisation de
transfertde données (DE) a été recu, enregistrer
séquentiellement les données d’'image sur un
nombre prédéterminé de mémoires intégrées
(150, 160, 170) lors de la réception du signal
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d’autorisation de transfert de données (DE), ex-
traire séquentiellementles données d’'image en-
registrées, et générer (s150, s240) un signal
d’autorisation de transfert de données interne
(DE) lors de I'extraction des données d'image
pour délivrer en sortie un signal de débutde syn-
chronisation verticale (SVT) ayant un intervalle
de génération correspondant a unintervalle vide
du signal d’autorisation de transfert de données
interne (DE’),

(c) appliquer aux lignes de données (D1, D2,
D3, ..., Dm-1, Dm) une tension correspondant
aux données d’image, et

(d) appliquer séquentiellement a la fois des pre-
miére et seconde tensions d’excitation de grille
aux lignes de grilles (G1, G2, G3, ... Gm1, Gm)
sur la base du signal de début de synchronisa-
tion verticale (SVT), dans lequella premiére ten-
sion d’excitation de grille est destinée a com-
mander une ligne précédente étant la plus ad-
jacente a la ligne actuelle et ayant la méme po-
larité que celle-ci, et la seconde tension d’exci-
tation de grille estdestinée a commanderlaligne
actuelle.

Procédé selon la revendication 13, dans lequel les
meémoires (150, 160, 170) comportent une mémoire
de lignes.

Procédé selon la revendication 13, dans lequel le
signal de début de synchronisation verticale (SVT)
comporte un signal pour générer la premiére tension
d’excitation de grille et un signal pour générer la se-
conde tension d’excitation de grille.

Procédé selon la revendication 13, dans lequel le
nombre (N) prédéterminé est d’au moins un.

Procédé selon la revendication 16, dans lequel le
signal d’autorisation de transfert de données interne
(DE’) est généré en synchronisation avec le signal
d’autorisation de transfert de données d’entrée (DE)
décalé d’'un nombre (N) de lignes prédéterminé, le
signal d’autorisation de transfert de données interne
(DE’) ayant la méme polarité que le signal d’autori-
sation de transfert de données d’entrée (DE).

Procédé selon la revendication 13, dans lequel la
sortie du signal de début de synchronisation verticale
(SVT) lors de I'extraction des données a I'étape (b)
comporte les étapes consistant a :

(b-11) initialiser (s110) une valeur de comptage
de ligne et un drapeau interne,

(b-12) vérifier (s120) si le signal d’autorisation
de transfert de données (DE) est présent,
(b-13) augmenter de un (s130) la valeur de
comptage de ligne et vérifier si la valeur de
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comptage de ligne mise a jour est supérieure a
un premier nombre de lignes (N+1), qui est le
nombre de lignes de grilles plus un (N+1), lors-
que le signal d’autorisation de transfert de don-
nées (DE) existe a I'étape (b-12),

(b-14) retourner al’étape (b-12) lorsque lavaleur
de comptage de lignes mise a jour est égale ou
inférieure au premier nombre de lignes (N+1),
etgénérer (s150) un signal de drapeau d’extrac-
tion de mémoire pour extraire les données lors-
que la valeur de comptage de ligne mise a jour
est supérieure au premier nombre de lignes
(N+1),

(b-15) vérifier (s160) si la valeur de comptage
de ligne mise a jour est égale au nombre de
lignes de grilles (N), et si elle ne I'est pas, re-
tourner a I'étape (b-12),

(b-16) générer (s170) un signal de drapeau in-
terne et augmenter de un une valeur de comp-
tage de drapeau interne, lorsque la valeur de
comptage de lignes mise a jour est égale au
nombre de lignes de grilles (N) a I'étape (b-15)
ou lorsque le signal d’autorisation de transfert
de données (DE) n’existe pas a I'étape (b-12), et
(b-17) comparer (s180) la valeur de comptage
de drapeau interne mise a jour avec le premier
nombre de lignes (N+1), arréter I'exécution du
procédeé lorsque la valeur de comptage de dra-
peau interne est supérieure au premier nombre
delignes (N+1), etretourneral’étape (b-16) lors-
que la valeur de comptage de drapeau interne
est égale ou inférieure au premier nombre de
lignes (N+1).

19. Procédé selon la revendication 13, dans lequel la
sortie du signal de début de synchronisation verticale
(SVT) lors de I'enregistrement des données al'étape
(b) comporte les étapes consistant a :

(b-21) initialiser (s210) une valeur de comptage
de lignes,

(b-22) vérifier (s220) si le signal d’autorisation
detransfertde données (DE) est présent, arréter
I'exécution du procédé lorsque le signal d’auto-
risation de transfert de données (DE) n’existe
pas, et augmenter de un (s230) la valeur de
comptage de lignes lorsque le signal d’autorisa-
tion de transfert de données (DE) existe,
(b-23) générer (s240) un signal de drapeau d’en-
registrement en mémoire pour enregistrer les
données, et

(b-24) vérifier (s250) si la valeur de comptage
de lignes mise a jour a I'étape (b-22) est égale
aunombre (N) de lignes de grilles agencées ver-
ticalement (G1, G2, G3, ... Gm1, Gm), arréter
I'exécution du procédé lorsque la valeur de
comptage de lignes mise a jour est égale au
nombre de lignes de grilles (N), et retourner a
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I’étape (b-22) lorsque la valeur de comptage de
lignes mise a jour n'est pas égale au nombre de
lignes de grilles (N).
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