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A driving apparatus for a liquid crystal display capable of
adjusting a field area displayed on a liquid crystal display
panel at the exterior thereof is disclosed. In the apparatus, an
image signal processor separates a television image signal
from a complex image signal and separates a complex
synchronizing signal. A liquid crystal display panel displays
the television image signal. A timing controller generates a
source start pulse determining a display start time of the
television image signal displayed on the liquid crystal dis-
play panel using an internal clock signal and the complex
synchronizing signal from the image signal processor. A
delay circuit delays the internal clock signal to apply it to the
timing controller.
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DRIVING APPARATUS FOR LIQUID CRYSTAL
DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. 2003-40487, filed on Jun. 21, 2003,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display, and more particularly to a driving apparatus for a
liquid crystal display that is capable of adjusting a field area
displayed on the liquid crystal display panel at the exterior
thereof.

[0004]

[0005] Generally, a liquid crystal display (LCD) of active
matrix driving system uses thin film transistors (TFT’s) as
switching devices to display moving pictures. Since such a
LCD can be made into a device smaller in size than the
existent Brown tubes, it has been widely used for a monitor
for personal computers or notebook computers as well as
office automation equipments such as copy machines, etc.
and portable equipments such as cellular phones and pagers,
etc.

[0006] The active matrix LCD displays a picture corre-
sponding to video signals, such as television signals, on a
picture element matrix or pixel matrix having liquid crystal
cells arranged at crossings between gate lines and data lines.
The thin film transistor is provided at each crossing between
the gate lines and the data lines to thereby switch a data
signal to be transmitted into the liquid crystal cell in
response to a scanning signal (or gate pulse) from the gate
line.

[0007] Such an LCD is classified into one using NTSC
signal system and one using PAL signal system in accor-
dance with television signal system.

[0008] Generally, if an NTSC signal (i.c., 525 vertical
lines) is inputted, then the horizontal resolution of the LCD
is expressed in accordance with the number of sampled data,
and the vertical resolution thereof is expressed by a 234 line
de-interlace scheme. On the other hand, if a PAL signal (i.c.,
625 vertical lines) is inputted, then the horizontal resolution
of the LCD is expressed in accordance with the number of
sampled data, and the vertical resolution thereof is expressed
by a processing system similar to the NTSC signal scheme
in which one line is removed from every six vertical lines to
be resulted in 521 lines.

[0009] Referring to FIG. 1 and FIG. 2, a related art LCD
driving apparatus includes a liquid crystal display panel 30
having liquid crystal cells arranged in a matrix type, a gate
driver 34 for driving gate lines GL of the liquid crystal
display panel 30, a data driver 32 for driving data lines DL
of the liquid crystal display panel 30, and an image signal
processor 10 for receiving an NTSC television signal to
apply a television complex signal divided into RGB data
signals R, G and B to the data driver and output a complex
synchronizing signal Csync. The LCD driving apparatus
further includes a phase locked loop (PLL) control circuit 22
for outputting a phase locked loop and a timing controller 20
for receiving the complex synchronizing signal Csync from

1. Field of the Invention

2. Discussion of the Related Art
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the image signal processor 10 to make a divisional output of
a horizontal synchronizing signal Hsync and a vertical
synchronizing signal Vsync and for applying control signals
to the data driver 32 and the gate driver 34 in response to the
horizontal synchronizing signal Hsync and the vertical syn-
chronizing signal Vsync and the PLL control circuit 22 to
thereby control a driving timing thereof.

[0010] The liquid crystal display panel 30 includes liquid
crystal cells arranged in a matrix type and thin film transis-
tors TFT provided at crossings between the gate lines GL
and the data lines DL to be connected to the liquid crystal
cells.

[0011] The thin film transistor TFT is turned on when a
scanning signal, that is, a gate high voltage VGH from the
gate line GL, is applied, to thereby apply a pixel signal from
the data line DL to the liquid crystal cell. On the other hand,
the thin film transistor TFT is turned off when a gate low
voltage VGL is applied from the gate line GL, to thereby
maintain a pixel signal charged in the liquid crystal cell.

[0012] The liquid crystal cell can be equivalently
expressed as a liquid crystal capacitor LC, and includes a
pixel electrode connected to the thin film transistor TFT and
a common electrode that are opposed to each other having
a liquid crystal therebetween. Further, the liquid crystal cell
includes a storage capacitor Cst for making stable mainte-
nance of the charged pixel signal until the next pixel is
charged. This storage capacitor Cst is provided between a
previous gate line and the pixel electrode. In such a liquid
crystal cell, an alignment state of the liquid crystal having a
dielectric anisotropy varies in response to the pixel signal
charged via the thin film transistor TFT to control a light
transmittance, thereby implementing a gray scale level.

[0013] The gate driver 34 sequentially applies the gate
high voltage VGH to the gate lines GL in response to gate
control signals GSP, GSC and GOE from the timing con-
troller 20. Thus, the gate driver 34 drives the thin film
transistors TFT connected to the gate lines GL for each gate
line.

[0014] More specifically, the gate driver 34 shifts a gate
start pulse GSP in response to a gate shift pulse GSC to
generate a shift pulse. Further, the gate driver 34 applies the
gate high voltage VGH to the corresponding gate line GL
every horizontal period H1, H2, . . . in response to the shift
pulse. In this case, the gate driver 34 applies the gate high
voltage VGH only in an enable period in response to a gate
output enable signal GOE. On the other hand, the gate driver
34 applies the gate low voltage VGL in the remaining period
when the gate high voltage VGH is not applied to the gate
lines GL.

[0015] The data driver 32 applies pixel data signals for
each one line to the data lines DL every horizontal period
1H, 2H, . . . in response to data control signals SSP, SSC and
SOE from the timing controller 20. Particularly, the data
driver 32 applies RGB data from the image signal processor
10 to the liquid crystal display panel 30.

[0016] More specifically, the data driver 32 shifts a source
start pulse SSP in response to a source shift clock SSC to
generate a sampling signal. Then, the data driver 32 sequen-
tially inputs analog RGB data for each certain unit in
response to the sampling signal to latch them. Further, the
data driver 32 applies the latched analog data for one line to
the data lines DL.
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[0017] The image signal processor 10 converts image
signals applied from the exterior into voltages R, G and B
suitable for driving of the liquid crystal display panel 30 in
accordance with a property of the liquid crystal display
panel 30 to apply them to the data driver 32, and applies a
complex synchronizing signal Csync to the timing controller
20. Herein, the complex synchronizing signal Csync is
separately generated from the image signal NTSC.

[0018] The PLL control circuit 22 generates a phase
locked loop PLL having a desired oscillation frequency to
apply it to the timing controller 20.

[0019] The timing controller 20 includes a frequency
divider (not shown) for outputting a frequency-dividing
signal DIV having the same period as the complex synchro-
nizing signal Csync and various clocks, and synchronizes
the complex synchronizing signal Csync with the frequency-
dividing signal DIV with the aid of the phase locked loop
PLL. Herein, the frequency-dividing signal DIV is synchro-
nized with a center portion of the width of the complex
synchronizing signal Csync. The timing controller 20 gen-
erates a horizontal synchronizing signal Hsync inverted
from the complex synchronizing signal Csync using various
clocks from the frequency divider. Further, as shown in FIG.
3, the timing controller 20 includes a source start pulse
generator 24 for generating a source start pulse SSP that
determines a horizontal display start time ST of the image
signal NTSC displayed on the liquid crystal display panel
30.

[0020] The source start pulse generator 24 receives the
complex synchronizing signal Csync from the image signal
processor 10, and receives the frequency-dividing signal
DIV and the horizontal synchronizing signal Hsync gener-
ated from the internal part of the timing controller 20. Thus,
the source start pulse generator 24 generates the source start
pulse SSP using the complex synchronizing signal Csync
and the frequency-dividing signal DIV, or generates the
source start pulse SSP using the complex synchronizing
signal Csync and the horizontal synchronizing signal Hsync.
The source start pulse SSP from the source start pulse
generator 24 is applied to the data driver 32.

[0021] Such a related art LCD driving apparatus displays
an image from a start time ST of the source start pulse SSP,
of an image region of the image signal NTSC, on one
horizontal line of the liquid crystal display panel 30 with the
aid of the source start pulse SSP. For instance, as shown in
FIG. 4, if an image signal expressing 1 to 13 is displayed on
one horizontal line of the liquid crystal display panel 30 with
the aid of the source start pulse SSP, then an image signal B
indicated by the slanted lines, that is, only 3 to 12 are
displayed.

SUMMARY OF THE INVENTION

[0022] Accordingly, the present invention is directed to a
driving apparatus for a liquid crystal display that substan-
tially obviates one or more of the problems due to limitations
and disadvantages of the related art.

[0023] An advantage of the present invention is to provide
a driving apparatus for a liquid crystal display that is capable
of adjusting a field area displayed on the liquid crystal
display panel at the edge thereof.

[0024] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
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in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0025] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a driving apparatus for a
liquid crystal display may, for example, include an image
signal processor for separating a television image signal
from a complex image signal and for separating a complex
synchronizing signal, a liquid crystal display panel for
displaying the television image signal; a timing controller
for generating a source start pulse determining a display start
time of the television image signal displayed on the liquid
crystal display panel using an internal clock signal and the
complex synchronizing signal from the image signal pro-
cessor; and delay means electrically connected to the timing
controller for delaying the internal clock signal.

[0026] The driving apparatus further includes a data driver
for applying the television image signal to data lines of the
liquid crystal display panel in response to control signals
including the source start pulse from the timing controller;
and a gate driver for driving gate lines of the liquid crystal
display panel in response to control signals from the timing
controller.

[0027] In the driving apparatus, the internal clock signal
includes a frequency-dividing clock signal having the same
period as the complex synchronizing signal; and a horizontal
synchronizing signal having the same period as the complex
synchronizing signal and inverted with respect to the com-
plex synchronizing signal.

[0028] The driving apparatus further includes a phase
locked loop control circuit for applying a phase locked loop
for synchronizing the rising edge of the frequency-dividing
clock signal with a center portion of the width of the
complex synchronizing signal to the timing controller.

[0029] The timing controller includes a source start pulse
generator for generating the source start pulse using the
complex synchronizing signal and the internal clock signal
from the delay means.

[0030] The delay means includes a variable resistor con-
nected to an output terminal of the timing controller for
outputting the frequency-dividing clock signal; and a capaci-
tor connected between the variable resistor and a ground
voltage source, wherein a node between the variable resistor
and the capacitor is connected to a clock input terminal of
the source start pulse generator.

[0031] Alternatively, the delay means includes a variable
resistor connected to an output terminal of the timing
controller for outputting the horizontal synchronizing signal;
and a capacitor connected between the variable resistor and
a ground voltage source, wherein a node between the
variable resistor and the capacitor is connected to a clock
input terminal of the source start pulse generator.

[0032] In another aspect of the present invention, a driving
apparatus for a liquid crystal display may, for example,
include an image signal processor for separating a television
image signal from a complex image signal and for separat-
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ing a complex synchronizing signal; a liquid crystal display
panel for displaying the television image signal; a variable
circuit for generating a variable signal for adjusting a display
start time of the television image signal displayed on the
liquid crystal display panel by a user; and a timing controller
for generating a source start pulse determining a display start
time of the television image signal displayed on the liquid
crystal display panel using the variable signal and the
complex synchronizing signal.

[0033] The driving apparatus further includes a data driver
for applying the television image signal to data lines of the
liquid crystal display panel in response to control signals
including the source start pulse from the timing controller;
and a gate driver for driving gate lines of the liquid crystal
display panel in response to control signals from the timing
controller.

[0034] In the driving apparatus, the timing controller
includes a frequency divider for generating internal clock
signals using the complex synchronizing signal; and a
source start pulse generator for generating the source start
pulse using the variable signal from the variable circuit and
the complex synchronizing signal from the image signal
processor.

[0035] Herein, the internal clock signal includes a fre-
quency-dividing clock signal having the same period as the
complex synchronizing signal; and a horizontal synchroniz-
ing signal having the same period as the complex synchro-
nizing signal and inverted with respect to the complex
synchronizing signal.

[0036] The driving apparatus further includes a phase
locked loop control circuit for applying a phase locked loop
for synchronizing the rising edge of the frequency-dividing
clock signal with a center portion of the width of the
complex synchronizing signal to the timing controller.

[0037] The variable circuit delays the internal clock signal
from the frequency divider to generate a variable signal for
varying the display start time, and applies the generated
variable signal to the source start pulse generator.

[0038] The variable circuit includes a variable resistor
connected to an output terminal of the timing controller for
outputting the frequency-dividing clock signal; and a capaci-
tor connected between the variable resistor and a ground
voltage source, wherein a node between the variable resistor
and the capacitor is connected to a clock input terminal of
the source start pulse generator.

[0039]

[0040] Alternatively, the variable circuit includes a vari-
able resistor connected to an output terminal of the timing
controller for outputting the horizontal synchronizing signal;
and a capacitor connected between the variable resistor and
a ground voltage source, wherein a node between the
variable resistor and the capacitor is connected to a clock
input terminal of the source start pulse generator.

[0041]

[0042] Instill another aspect of the present invention, a flat
panel display device may, for example, include an image
signal processor for separating a video image signal from a
complex image signal and for separating a complex syn-
chronizing signal; a display panel for displaying the video

Herein, the variable resistor is adjusted by a user.

Herein, the variable resistor is adjusted by a user.

Dec. 23, 2004

image signal; a variable circuit for generating a variable
signal for adjusting a display start time of the video image
signal displayed on the display panel by a user; and a timing
controller for generating a source start pulse determining a
display start time of the video image signal displayed on the
display panel using the variable signal and the complex
synchronizing signal.

[0043] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0045] In the drawings:

[0046] FIG. 1 is a schematic block diagram showing a
configuration of a related art driving apparatus for a liquid
crystal display;

[0047] FIG. 2 is a waveform diagram of clock signals
used for a driving the liquid crystal display panel shown in
FIG. 1;

[0048] FIG. 3 is a block diagram of the timing controller
for generating a source start pulse shown in FIG. 2;

[0049] FIG. 4 depicts an image displayed on the liquid
crystal display panel by an image signal and a source start
pulse shown in FIG. 2;

[0050] FIG. 5 is a schematic block diagram showing a
configuration of a driving apparatus for a liquid crystal
display according to an embodiment of the present inven-
tion;

[0051] FIG. 6 is a waveform diagram of clock signals

used for a driving the liquid crystal display panel shown in
FIG. 5;

[0052] FIG. 7 is a block diagram of the timing controller
for generating a source start pulse shown in FIG. 6;

[0053] FIG. 8 is a block diagram of another example of
the timing controller for generating a source start pulse
shown in FIG. 6;

[0054] FIG. 9 depicts an image displayed on the liquid
crystal display panel by an image signal and a source start
pulse shown in FIG. 6; and

[0055] FIG. 10 depicts another image displayed on the
liquid crystal display panel by an image signal and a source
start pulse shown in FIG. 6.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0056] Reference will now be made in detail to an embodi-
ment of the present invention, example of which is illus-
trated in the accompanying drawings.

[0057] Referring to FIG. 5 and FIG. 6, an LCD driving
apparatus according to an embodiment of the present inven-
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tion includes a liquid crystal display panel 130 having liquid
crystal cells arranged in a matrix type, a gate driver 134 for
driving gate lines GL of the liquid crystal display panel 130,
a data driver 132 for driving data lines DL of the liquid
crystal display panel 130, and an image signal processor 110
for receiving an NTSC television signal to apply a television
complex signal divided into Red, Green and Blue data
signals R, G and B to the data driver 132 and output a
complex synchronizing signal Csync. The LCD driving
apparatus further includes a phase locked loop (PLL) control
circuit 122 for outputting a phase locked loop, a timing
controller 120 for receiving the complex synchronizing
signal Csync from the image signal processor 10 to make a
divisional output of a horizontal synchronizing signal Hsync
and a vertical synchronizing signal Vsync and for applying
control signals to the data driver 132 and the gate driver 134
in response to the horizontal synchronizing signal Hsync and
the vertical synchronizing signal Vsync and the PLL control
circuit 122 to thereby control a driving timing thereof, and
a delay circuit 140 for delaying the clock signals from the
timing controller 120 to re-apply the delayed clock signals
to the timing controller 120.

[0058] The liquid crystal display panel 130 includes liquid
crystal cells arranged in a matrix type, and thin film tran-
sistors TFT provided at crossings between the gate lines GL
and the data lines DL to be connected to the liquid crystal
cells.

[0059] The thin film transistor TFT is turned on when a
scanning signal, that is, a gate high voltage VGH from the
gate line GL is applied, to thereby apply a pixel signal from
the data line DL to the liquid crystal cell. On the other hand,
the thin film transistor TFT is turned off when a gate low
voltage VGL is applied from the gate line GL, to thereby
maintain a pixel signal charged in the liquid crystal cell.

[0060] The liquid crystal cell can be equivalently
expressed as a liquid crystal capacitor LC, and includes a
pixel electrode connected to the thin film transistor. TFT and
a common electrode that are opposed to each other with
having a liquid crystal therebetween. Further, the liquid
crystal cell includes a storage capacitor Cst for making
stable maintenance of the charged pixel signal until the next
pixel is charged. This storage capacitor Cst is provided
between a previous gate line and the pixel electrode. In such
a liquid crystal cell, an alignment state of the liquid crystal
having a dielectric anisotropy varies in response to the pixel
signal charged via the thin film transistor TFT to control a
light transmittance, thereby implementing a gray scale level.

[0061] The gate driver 134 sequentially applies the gate
high voltage VGH to the gate lines GL in response to gate
control signals GSP, GSC and GOE from the timing con-
troller 120. Thus, the gate driver 134 allows the thin film
transistors TFT connected to the gate lines GL to be driven
for each gate line.

[0062] More specifically, the gate driver 134 shifts a gate
start pulse GSP in response to a gate shift pulse GSC to
generate a shift pulse. Further, the gate driver 134 applies the
gate high voltage VGH to the corresponding gate line GL
every horizontal period H1, H2, . . . in response to the shift
pulse. In this case, the gate driver 134 applies the gate high
voltage VGH only in an enable period in response to a gate
output enable signal GOE. On the other hand, the gate driver
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134 applies the gate low voltage VGL in the remaining
period when the gate high voltage VGH is not applied to the
gate lines GL.

[0063] The data driver 132 applies pixel data signals for
each one line to the data lines DL every horizontal period
1H, 2H, . . . in response to data control signals SSP, SSC and
SOE from the timing controller 120. Particularly, the data
driver 132 applies RGB data from the image signal proces-
sor 110 to the liquid crystal display panel 130.

[0064] More specifically, the data driver 132 shifts a
source start pulse SSP in response to a source shift clock
SSC to generate a sampling signal. Then, the data driver 32
sequentially inputs analog RGB data for each certain unit in
response to the sampling signal to latch them. Further, the
data driver 32 applies the latched analog data for one line to
the data lines DL.

[0065] The image signal processor 110 converts image
signals applied from the exterior into voltages R, G and B
suitable for driving of the liquid crystal display panel 130 in
accordance with a property of the liquid crystal display
panel 130 to apply them to the data driver 132, and applies
a complex synchronizing signal Csync to the timing con-
troller 120. Herein, the complex synchronizing signal Csync
is separately generated from the image signal NTSC.

[0066] The PLL control circuit 122 generates a phase
locked loop PLL having a desired oscillation frequency to
apply it to the timing controller 120.

[0067] The timing controller 120 includes a frequency
divider (not shown) for outputting a frequency-dividing
signal DIV having the same period as the complex synchro-
nizing signal Csync and various clocks, and synchronizes
the complex synchronizing signal Csync with the frequency-
dividing signal DIV with the aid of the phase locked loop
PLL. Herein, the frequency-dividing signal DIV is synchro-
nized with a center portion of the width of the complex
synchronizing signal Csync. The timing controller 120 gen-
erates a horizontal synchronizing signal Hsync inverted
from the complex synchronizing signal Csync using various
clocks from the frequency divider. Further, as shown in FIG.
7, the timing controller 120 includes a source start pulse
generator 124 for generating a source start pulse SSP that
determines a horizontal display start time F1, F2 and F3 of
the image signal NTSC display on the liquid crystal display
panel 130.

[0068] The source start pulse generator 124 receives the
complex synchronizing signal Csync from the image signal
processor 110, and receives a clock signal from the delay
circuit 140. In this case, the delay circuit 140 delays the
horizontal synchronizing signal Hsync generated from the
internal part of the timing controller 120 by a RC time
constant to apply it to the source start pulse generator 124.

[0069] To this end, the delay circuit 140 includes a vari-
able resistor RB connected to a horizontal synchronizing
signal (Hsync) output line of the timing controller 120, and
a capacitor C connected between the variable resistor RB
and a ground voltage source GND. Herein, a node between
the variable resistor RB and the capacitor C is connected to
a clock input terminal of the source start pulse generator
124.

[0070] Such a delay circuit 140 sets a resistance value of
the variable resistor RB to delay the horizontal synchroniz-
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ing signal Hsync, and applies the delayed clock signal to the
source start pulse generator 124. Thus, the source start pulse
generator 124 generates a source start pulse SSP with the aid
of a complex synchronizing signal Csync and a clock signal
from the delay circuit 140. Accordingly, the source start
pulse SSP applied from the timing controller 120 to the data
driver 132 varies in accordance with a RC time constant of
the delay circuit 140.

[0071] Alternatively, as shown in FIG. 8, the delay circuit
140 includes a variable resistor RB connected to a fre-
quency-dividing signal (DIV) output line of the timing
controller 120, and a capacitor C connected between the
variable resistor RB and a ground voltage source GND.
Herein, a node between the variable resistor RB and the
capacitor C is connected to a clock input terminal of the
source start pulse generator 124. Such a delay circuit 140
varies a resistance value of the variable resistor RB to delay
the frequency-dividing signal DIV, and applies the delayed
clock signal to the source start pulse generator 124. Thus, the
source start pulse generator 124 generates a source start
pulse SSP with the aid of the complex synchronizing signal
Csync and the clock signal from the delay circuit 140.
Accordingly, the source start pulse SSP applied from the
timing controller 120 to the data driver 132 varies in
accordance with the RC time constant of the delay circuit
140.

[0072] Such an LCD driving apparatus displays an image
from a start time F1, F2 and F3 of the source start pulse SSP,
of an image region of the image signal NTSC, on one
horizontal line of the liquid crystal display panel 130 with
the aid of the source start pulse SSP. For instance, as shown
in FIG. 9, if an image signal expressing 1 to 13 is displayed
on one horizontal line of the liquid crystal display panel 130
with the aid of the source start pulse SSP, then an image
signal B indicated by the slanted lines, that is, 4 to 13 only
are displayed. In other words, a user is able to set a resistance
value of the variable resistor RB of the delay circuit 140 to
choose a start time, for example, among start time F1, F2 and
F3 of the source start pulse SSP, thereby changing display
start time F1, F2 and F3 of the image signal NTSC.

[0073] More specifically, when a television image signal
NTSC is an image A shown in FIG. 9, a user can change the
resistance value of the variable resistor RB to display an
image B expressing the numbers 4 to 13 indicated by the
slated lines on the liquid crystal display panel 130 or to
display an image B expressing the numbers 1 to 10 as shown
in FIG. 10 on the liquid crystal display panel 130. Accord-
ingly, the LCD driving apparatus according to the embodi-
ment of the present invention allows viewers to observe
other images (1, 2, 13) that could not be observed by the
image B in the related art shown in FIG. 4 in one horizontal
direction of the liquid crystal display panel 130. Herein, 1
and 2 images shown in FIG. 10 are delayed by one when 0
image is included in the television image signal NTSC, to
thereby be displayed on the liquid crystal display panel 130.

[0074] Consequently, the LCD driving apparatus accord-
ing to the embodiment of the present invention is capable of
changing the source start pulse SSP, which determines
display start time F1, F2 and F3 of the image signal
displayed on one horizontal line of the liquid crystal display
panel 130, by adjusting the RC time constant, thereby
allowing a user to display a desired image.
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[0075] As described above, the LCD driving apparatus
according to the present invention includes the delay circuit
having the variable resistor and the capacitor in order to
change the source start pulse. Thus, the present LCD driving
apparatus sets a resistance value of the variable resistor to
change the source start pulse, which determines the display
start time of the image signal displayed on one horizontal
line of the liquid crystal display panel, thereby allowing a
user to display a desired image. Accordingly, the LCD
driving apparatus according to the present invention allows
a user to adjust an area of a picture displayed on the liquid
crystal display panel at the exterior thereof. It should be
understood that the principles of the present invention can be
applied to other flat panel displays as well as other displays
as a whole.

[0076] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. A driving apparatus for a liquid crystal display, com-
prising:

an image signal processor for separating a television
image signal from a complex image signal and for
separating a complex synchronizing signal;

a liquid crystal display panel for displaying the television
image signal;

a timing controller for generating a source start pulse
determining a display start time of the television image
signal displayed on the liquid crystal display panel
using an internal clock signal and the complex syn-
chronizing signal from the image signal processor; and

delay means electrically connected to the timing control-
ler for delaying the internal clock signal.
2. The driving apparatus as claimed in claim 1, further
comprising:

a data driver for applying the television image signal to
data lines of the liquid crystal display panel in response
to a first set of control signals from the timing control-
ler, the first set of control signals including the source
start pulse from the timing controller; and

a gate driver for driving gate lines of the liquid crystal
display panel in response to a second set of control
signals from the timing controller.

3. The driving apparatus as claimed in claim 1, wherein

the internal clock signal includes:

a frequency-dividing clock signal having the same period
as the complex synchronizing signal; and

a horizontal synchronizing signal inverted from the com-
plex synchronizing signal.
4. The driving apparatus as claimed in claim 3, further
comprising:

a phase locked loop control circuit for applying a phase
locked loop for synchronizing a rising edge of the
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frequency-dividing clock signal with a center portion of
the width of the complex synchronizing signal to the
timing controller.
5. The driving apparatus as claimed in claim 3, wherein
the timing controller includes:

a source start pulse generator for generating the source
start pulse using the complex synchronizing signal and
the internal clock signal from the delay means.

6. The driving apparatus as claimed in claim 5, wherein

the delay means includes:

a variable resistor connected to an output terminal of the
timing controller for outputting the frequency-dividing
clock signal; and

a capacitor connected between the variable resistor and a
ground voltage source,

wherein a node between the variable resistor and the
capacitor is electrically connected to a clock input
terminal of the source start pulse generator.
7. The driving apparatus as claimed in claim 5, wherein
the delay means includes:

a variable resistor connected to an output terminal of the
timing controller for outputting the horizontal synchro-
nizing signal; and

a capacitor connected between the variable resistor and a
ground voltage source,

wherein a node between the variable resistor and the
capacitor is connected to a clock input terminal of the
source start pulse generator.
8. A driving apparatus for a liquid crystal display, com-
prising:

an image signal processor for separating a television
image signal from a complex image signal and for
separating a complex synchronizing signal;

a liquid crystal display panel for displaying the television
image signal;

a variable circuit for generating a variable signal for
adjusting a display start time of the television image
signal displayed on the liquid crystal display panel by
a user; and

a timing controller for generating a source start pulse
determining a display start time of the television image
signal displayed on the liquid crystal display panel
using the variable signal and the complex synchroniz-
ing signal.

9. The driving apparatus as claimed in claim 8, further

comprising:

a data driver for applying the television image signal to
data lines of the liquid crystal display panel in response
to a first set of control signals from the timing control-
ler, the first set of control signals including the source
start pulse from the timing controller; and

a gate driver for driving gate lines of the liquid crystal
display panel in response to a second set of control
signals from the timing controller.

10. The driving apparatus as claimed in claim 8, wherein

the timing controller includes:
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a frequency divider for generating internal clock signals
using the complex synchronizing signal; and

a source start pulse generator for generating the source
start pulse using the variable signal from the variable
circuit and the complex synchronizing signal from the
image signal processor.

11. The driving apparatus as claimed in claim 10, wherein

the internal clock signal includes:

a frequency-dividing clock signal having the same period
as the complex synchronizing signal; and

a horizontal synchronizing signal inverted from the com-
plex synchronizing signal.
12. The driving apparatus as claimed in claim 11, further
comprising:

a phase locked loop control circuit for applying a phase
locked loop for synchronizing a rising edge of the
frequency-dividing clock signal with a center portion of
the width of the complex synchronizing signal to the
timing controller.

13. The driving apparatus as claimed in claim 11, wherein
the variable circuit delays the internal clock signal from the
frequency divider to generate a variable signal for varying
the display start time, and applies the generated variable
signal to the source start pulse generator.

14. The driving apparatus as claimed in claim 13, wherein
the variable circuit includes:

a variable resistor connected to an output terminal of the
timing controller for outputting the frequency-dividing
clock signal; and

a capacitor connected between the variable resistor and a
ground voltage source,

wherein a node between the variable resistor and the
capacitor is electrically connected to a clock input
terminal of the source start pulse generator.
15. The driving apparatus as claimed in claim 14, wherein
the variable resistor is adjusted by a user.
16. The driving apparatus as claimed in claim 13, wherein
the variable circuit includes:

a variable resistor connected to an output terminal of the
timing controller for outputting the horizontal synchro-
nizing signal; and

a capacitor connected between the variable resistor and a
ground voltage source,

wherein a node between the variable resistor and the
capacitor is electrically connected to a clock input
terminal of the source start pulse generator.
17. The driving apparatus as claimed in claim 16, wherein
the variable resistor is adjusted by a user.
18. A flat panel display device, comprising:

an image signal processor for separating a video image
signal from a complex image signal and for separating
a complex synchronizing signal;

a display panel for displaying the video image signal,

a variable circuit for generating a variable signal for
adjusting a display start time of the video image signal
displayed on the display panel by a user; and
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7
a timing controller for generating a source start pulse circuit and the complex synchronizing signal from the
determining a display start time of the video image image signal processor.
signal displayed on the display panel using the variable 20. The flat panel display device as claimed in claim 19,
signal and the complex synchronizing signal. wherein the internal clock signal includes:
19. The flat panel display device as claimed in claim 18, 2 frequency-dividing clock sienal havine th od
wherein the timing controller includes: duency § Clock sighal having e Same perio

as the complex synchronizing signal; and
a freguency divider for generating mt.ernal clock signals a horizontal synchronizing signal inverted from the com-
using the complex synchronizing signal; and L
plex synchronizing signal.
a source start pulse generator for generating the source

start pulse using the variable signal from the variable Kok ok k&
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