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7) ABSTRACT

A liquid crystal display device includes a temperature-
sensing unit measuring at least one of a temperature of the
liquid crystal display device and an ambient temperature of
the liquid crystal display device, and outputting a frequency
modulation signal corresponding to the measured tempera-
ture, a timing controller modulating a frequency of a clock
signal based on the frequency modulation signal to generate
a modulated clock signal, and treating a video data based on
the modulated clock signal to generate a treated video data,
and a display panel displaying an image based on the
modulated clock signal and the treated video data, the
display panel including a gate line, a data line crossing the
gate line and a switching element connected to the gate line
and the data line.
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FIG. 1
Related Art
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FIG. 24
Related Art
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Related Art
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FIG. 4
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FIG. 5
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FIG. 6
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FIELD SEQUENTIAL COLOR MODE LIQUID
CRYSTAL DISPLAY DEVICE AND METHOD OF
DRIVING THE SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 2004-0026338 filed in Korea on Apr.
16, 2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device, and more particularly, to a field sequential
color mode liquid crystal display device including a tem-
perature-compensating circuit and a driving method thereof
that compensate temperature variations and enhance display
qualities.

[0004]

[0005] Cathode ray tubes (CRTs) have been widely used in
televisions and monitors for display images. However, CRTs
have disadvantages in that they are heavy and large. In
addition, CRTs require a high driving voltage especially
when having a larger display area. Accordingly, flat panel
display (FPD) devices, such as liquid crystal display (LCD)
devices, plasma display panel (PDP) devices, and organic
electroluminescent display (ELD) devices have been the
focus of recent researches because of their excellent char-
acteristics of light weight and low power consumption.

[0006] In general, an LCD device is a non-self-emissive
display device that displays images by controlling a trans-
mittance of light emitted from a backlight unit through a
liquid crystal panel. In particular, a cold cathode fluorescent
lamp (CCFL) is widely used in the backlight unit for an LCD
device. Such a backlight unit includes a lamp for emitting
light, a lamp housing for surrounding the lamp, a light
guiding plate for converting the light from the lamp into a
plane light, a reflecting plate under the light guiding plate for
upwardly reflecting downward and sideward light, a first
diffusing sheet for diffusing the light from the light guiding
plate, first and second prism sheets for adjusting a direction
of light from the first diffusing sheet, and a second diffusing
sheet for diffusing the light from the first and second prism
sheets.

[0007] To form a small, thin and light-weighted backlight
unit, a light emitting diode (LED) has been suggested to
replaced the CCFL. An LCD device using a backlight unit
having an LED may be driven using a field sequential color
(FSC) driving method for obtaining a high display quality.

[0008] An FSC mode LCD device employs a light source
including red-color, green-color and blue-color light
sources, instead of a color filter layer having red, green and
blue sub-color filters. In addition, in an FSC driving method,
the red-color, green-color and blue-color light sources are
sequentially turned on/off and an image of full color is
displayed based on the persistence effect in human vision.
Accordingly, one frame for displaying an image may be
divided into three sub-frames that respectively correspond to
red, green and blue color light emissions. Further, each light
source is turned off during a time period of each sub-frame
for writing a data and arranging liquid crystal molecules, and
is turned on during the other time period of each sub-frame.

2. Discussion of the Related Art
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[0009] FIG. 1 is a schematic diagram showing a single
time frame of a field sequential color (FSC) driving method
for a liquid crystal display device according to the related
art. In FIG. 1, one frame of about 16.7 ms is divided into
three sub-frames of about 5.56 ms, R, G, and B, correspond-
ing to red-color, green-color and blue-color light sources.
Each of the sub-frames, R, G and B, is further divided into
a first time period AP for inputting a data to a thin film
transistor (TFT), a second time period WP for re-arranging
liquid crystal molecules, and a third time period FP for
emitting light using a light source including the red-color,
green-color and blue-color light sources. Accordingly, each
color-light source is turned on during the third time period
FP of a respective sub-frame, but is turned off during the first
and second time periods, AP and WP, of the respective
sub-frame. As a result, the light source does not emit light
during the entire duration of a frame.

[0010] In addition, an FSC mode LCD device may employ
a light emitting diode (LED) in each of the color light
sources, and in an FSC driving method, a data includes red,
green and blue sub-data. Each sub-data is generated for one
vertical sync time period, i.e., one frame, and the red, green
and blue sub-data are sequentially supplied at an equal rate
during the one vertical sync time period. As a result, the
color-light sources do not simultaneously emit light, and the
red-color, green-color and blue-color light sources are
sequentially turned on. Since the red and green sub-data are
supplied before the blue sub-data, red-color and green-color
emissions need to be sustained for a longer period of time
than blue color to obtain a white colored image. Thus, the
light source is driven such that output intensities of the
red-color and green-color light sources are higher than an
output intensity of the blue-color light source, and a reduced
response time of the liquid crystal molecules is required. For
example, the first, second and third time periods AP, WP and
FP of a sub-frame may be about 1.69 ms, about 1.5 ms and
about 2.37 ms, respectively.

[0011] FIGS. 2A and 2B arc images showing display
qualities of an FSC mode liquid crystal display device
according to the related art at different temperatures. FIG.
2A shows the display qualities of the FSC mode LCD device
at a surrounding temperature of about 30° C., and FIG. 2B
shows the display qualities of the FSC mode LCD device at
a surrounding temperature of about =20° C. As shown in
FIGS. 2A and 2B, when the surrounding temperature is
about -20° C., the FSC mode LCD device produces an
image having a lower contrast ratio and a lower color
reproducibility in comparison to the image produced when
the surrounding temperature is about 30° C. Such a decline
in display qualities is caused by a deterioration of a switch-
ing element and an increase in response time of liquid crystal
molecules when the LCD device is at a low temperature
environment. Thus, the display qualities of an FSC mode
LCD device considerably depends on temperature.

[0012] FIG. 3 is a collection of images showing display
qualities of an FSC mode liquid crystal display device
according to the related art at different temperatures. FIG. 3
represents blue, green, red, white and black images produced
by the related-art FSC mode liquid crystal display device
under a temperature range of about 20 to about -25° C. An
upper portion and a lower portion of each image respectively
correspond to a first gate line and a last gate line of the LCD
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device, respectively. That is, each image is produced by
writing data from the upper portion to the lower portion of
the FSC mode LCD device.

[0013] As shown in FIG. 3, the lower portion of the
images displaying red and green colors begins to vary in
color at about 5° C. and the lower portion of the images
displaying blue color begins to vary in color at about 0° C.
In addition, as the temperature further decreases, the whole
portion of the FSC mode LCD device severely varies in
color, because as the temperature decreases, a viscosity of
liquid crystal molecules increases and a response speed of
the liquid crystal molecules is reduced. Accordingly, the
FSC mode LCD device of the related art does not display
exact colors under a relatively low temperature. As a result,
a contrast ratio and a color reproducibility of the FSC mode
LCD device of the related art decrease as temperature varies,
thereby deteriorating display qualities of the FSC mode
LCD device.

SUMMARY OF THE INVENTION

[0014] Accordingly, the present invention is directed to a
field sequential color mode liquid crystal display device and
a driving method thereof that substantially obviate one or
more of the problems due to limitations and disadvantages
of the related art.

[0015] An object of the present invention is to provide a
field sequential color mode liquid crystal display device
having an improved contrast ratio and an improved color
reproducibility under a relatively low temperature, and a
driving method thereof.

[0016] Another object of the present invention is to pro-
vide a field sequential color mode liquid crystal display
device having a temperature-compensating circuit control-
ling a driving frequency, and a driving method thereof.

[0017] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0018] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal display
device includes a temperature-sensing unit measuring at
least one of a temperature of the liquid crystal display device
and an ambient temperature of the liquid crystal display
device, and outputting a frequency modulation signal cor-
responding to the measured temperature, a timing controller
modulating a frequency of a clock signal based on the
frequency modulation signal to generate a modulated clock
signal, and treating a video data based on the modulated
clock signal to generate a treated video data, and a display
panel displaying an image based on the modulated clock
signal and the treated video data, the display panel including
a gate line, a data line crossing the gate line and a switching
element connected to the gate line and the data line.

[0019] In another aspect, a temperature-compensating cir-
cuit for a liquid crystal display device includes a tempera-
ture-sensing unit measuring at least one of a temperature of
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the liquid crystal display device and an ambient temperature
of the liquid crystal display device, and outputting a fre-
quency modulation signal corresponding to the measured
temperature, and a timing controller modulating a frequency
of a clock signal based on the frequency modulation signal
to generate a modulated clock signal, and treating a video
data based on the modulated clock signal to generate a
treated video data for driving the liquid crystal display
device.

[0020] In yet another aspect, a method of driving a liquid
crystal display device having a display panel and a driving
circuit includes generating a frequency modulation signal
corresponding to at least one of a temperature of the liquid
crystal display device and an ambient temperature of the
liquid crystal display device, modulating a frequency of a
clock signal based on the frequency modulation signal to
generate a modulated clock signal, treating a video data
using the modulated clock signal to generate a treated video
data, and driving the display panel based on the modulated
clock signal and the treated video data.

[0021] It 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

[0022] 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. In the drawings:

[0023] FIG. 1 is a schematic diagram showing a single
time frame of a field sequential color (FSC) driving method
for a liquid crystal display device according to the related
art;

[0024] FIGS. 2A and 2B are images showing display
qualities of an FSC mode liquid crystal display device
according to the related art at different temperatures;

[0025] FIG. 3 is a collection of images showing display
qualities of an FSC mode liquid crystal display device
according to the related art at different temperatures;

[0026] FIG. 4 is a schematic block diagram showing a
temperature-compensating circuit for a field sequential color
mode liquid crystal display device according to an embodi-
ment of the present invention,

[0027] FIG. 5 is a schematic timing chart showing a
driving method of a field sequential color mode liquid
crystal display device according to an embodiment of the
present invention;

[0028] FIG. 6 is a schematic block diagram showing a
field sequential color mode liquid crystal display device
according to an embodiment of the present invention; and

[0029] FIG. 7 is a flow chart illustrating an operation of a
temperature-compensating circuit of a field sequential color
mode liquid crystal display device according to an embodi-
ment of the present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0030] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0031] FIG. 4 is a schematic block diagram showing a
temperature-compensating circuit for a field sequential color
mode liquid crystal display device according to an embodi-
ment of the present invention. In FIG. 4, a temperature-
compensating circuit includes a temperature-sensing unit
100 and a timing controller 200. The temperature-sensing
unit 100 outputs a frequency modulation signal FMS to the
timing controller 200 and the timing controller 200 modu-
lates a frequency of a driving clock according to the FMS.

[0032] The temperature-sensing unit 100 may continu-
ously measure a temperature of an LCD device and/or the
ambient temperature of the LCD device. For example, the
temperature-sensing unit 100 may employ a temperature
sensor having a thin film transistor (TFT), such that the TET
and switching elements of the LCD device can be simulta-
neously formed, or the temperature-sensing unit 100 may
employ a thermo element. In addition, the temperature-
sensing unit 100 generates the frequency modulation signal
FMS by comparing the measured temperatures with at least
one reference temperature to categorize the temperature of
the LCD device into one of two categories. Alternatively, the
temperature-sensing unit 100 may compare the measured
temperatures with two reference temperatures, ¢.g., 5° C.
and 0° C., to categorize the temperature of the LCD device
into one of three categories: (1) higher than or equal to 5° C.;
(2) lower than 5° C. and higher than 0° C.; and (3) lower than
or equal to 0° C.

[0033] In addition, the timing controller 200 includes a
clock signal-inputting unit 210, a clock frequency-modulat-
ing unit 220, a timing-adjusting unit 230, a control signal-
outputting unit 240, and a video data-treating unit 250. The
clock signal-input unit 210 may function as an input buffer
receiving a clock signal CLK, a horizontal synchronization
signal Hsync, a vertical synchronization signal Vsync, and a
data enable signal DE from an exterior unit, such as a video
card.

[0034] Further, the clock frequency-modulating unit 220
receives the clock signal CLK from the clock signal-input-
ting unit 210, modulates a frequency of the clock signal
CLK to generate a modulated clock signal CLK', and outputs
the modulated clock signal CLK' to the timing-adjusting unit
230.

[0035] In particular, since the viscosity of the liquid crys-
tal molecules increases according to decrease of tempera-
ture, the clock frequency-modulating unit 220 generates a
modulated clock signal CLK' having a frequency inversely
proportional to the temperature. For example, when the
clock signal CLK having a frequency of about 60 Hz is input
to the clock frequency-modulating unit 220 from the clock-
signal inputting unit 210, the clock frequency-modulating
unit 220 may generate a modulated clock signal CLK'
having a frequency of about 45 Hz if the temperature of the
LCD device is between 0° C. and 5° C. and may generate a
modulated clock signal CLK' having a frequency of about 30
Hz if the temperature of the LCD device is lower than about
0° C. However, the modulated clock signal CLK' may
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preferably not have a frequency lower than a limit value for
recognition of frame change, e.g., about 15 Hz.

[0036] Moreover, the timing-adjusting unit 230 receives
the modulated clock signal CLK', the horizontal synchroni-
zation signal Hsync, the vertical synchronization signal
Vsyne, and the data enable signal DE. The timing-adjusting
unit 230 then generates a plurality of control signals for
controlling a gate driving integrated circuit (IC) and a data
driving IC (not shown) based on the received modulated
clock signal CLK', horizontal synchronization signal Hsync,
vertical synchronization signal Vsync, and data enable sig-
nal DE. In particular, the timing-adjusting unit 230 may
output the plurality of control signals to the control signal-
outputting unit 240 that functions as an output buffer out-
putting the plurality of control signals to the gate driving IC
and the data driving IC (not shown).

[0037] The video data-treating unit 250 receives red, green
and blue video data R,G,B from an exterior unit such as a
video card. The video data-treating unit 250 may include a
plurality of buffers, a latch and a module to treat the red,
green and blue video data R,G,B. In particular, the video
data-treating unit 250 receives the modulated clock signal
CLK' from the clock frequency-modulating unit 220 and
converts the red, green and blue video data R,G,B to treated
red, green and blue video data R',G',B' based on the modu-
lated clock signal CLK'.

[0038] Accordingly, the FSC mode LCD device is driven
based on the modulated clock signal CLK'. For example, the
temperature-compensating circuit may generate a modulated
clock signal CLK' having a lower frequency of about 30 Hz
under a circumstance where the temperature is lower than
about 0° C. to drive the FSC mode LCD device. As a result,
a sufficient response time of liquid crystal molecules is
ensured and display qualities of the FSC mode LCD device
are improved.

[0039] FIG. 5 is a schematic timing chart showing a
driving method of a field sequential color mode liquid
crystal display device according to an embodiment of the
present invention. As shown in FIG. 5, in a driving method
of an FSC mode LCD device may have a clock signal having
a frequency of about 60 Hz under a room temperature and
a modulated clock signal having a frequency of about 30 Hz
under a temperature lower than about 0° C. In particular,
when the FSC mode LCD device is operated under a room
temperature, one frame and one sub-frame for each of red,
green and blue colors may correspond to about 16.7 ms and
about 5.56 ms, respectively. In addition, when the FSC mode
LCD device is operated under a low temperature, one frame
and one sub-frame may correspond to about 33.3 ms and
about 11.1 ms, respectively. Accordingly, a time period for
response of liquid crystal molecules under a low temperature
is longer than that under a room temperature. Since the
liquid crystal molecules of the FSC mode LCD device has
a sufficient time period for responding even under a low
temperature, the liquid crystal molecules are completely
arranged and the display qualities of the FSC mode LCD
device are not deteriorated.

[0040] FIG. 6 is a schematic block diagram showing a
field sequential color mode liquid crystal display device
according to an embodiment of the present invention. In
FIG. 6, a liquid crystal display device includes a driving
system 1, a display panel 10, a temperature-sensing unit 100,
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a timing controller 200, a gamma reference voltage-gener-
ating unit 400, a data driver 300, a gate driver 500, and a
power supply 600. The driving system 1 serially outputs a
clock signal CLK, red, green and blue video data R,G,B, a
horizontal sync signal (not shown), a vertical sync signal
(not shown) and a data enable signal (not shown) to the
timing controller 200. In addition, the temperature-sensing
unit 100 may continuously measure a temperature of an
LCD device and/or the ambient temperature of the LCD
device, and outputs a frequency modulation signal FMS to
the timing controller 200.

[0041] The timing controller 200 may have a similar
structure as shown in FIG. 4. In addition, the timing
controller 200 outputs a plurality of control signals to the
data driver 400 and the gate driver 500. In particular, the
timing controller 200 modulates a frequency of the clock
signal CLK based on the frequency modulation signal FMS
to generate a modulated clock signal (not shown). For
example, the timing controller 200 may generate a modu-
lated clock signal to have a lower frequency when the FSC
mode LCD device is under a low temperature. In addition,
the timing controller 200 treats the red, green and blue video
data R,G,B based on the modulated clock signal to output
treated red, green and blue video data R',G',B' to the data
driver 300.

[0042] Moreover, the display panel 10 includes a plurality
of gate lines and data lines (not shown) arranged in a matrix
manner. The display panel 10 further includes a switching
element and a liquid crystal layer (not shown). The gamma
reference voltage-generating unit 400 outputs a gamma
reference voltage for the treated red, green and blue video
data “R',G',B” to the data driver 300. Further, the power
supply 600 supplies a source power to each unit of the LCD
device, such as the timing controller 200, the data driver
300, the gamma reference voltage-generating unit 400, and
the gate driver 500.

[0043] Accordingly, when the FSC mode LCD device is
under a low temperature, a frequency of the clock signal is
modulated to have a lower value. As a result, a sufficient
response time of liquid crystal molecules is ensured and the
LCD device displays images without reduction of display
qualities, such as contrast ratio and color reproducibility
even under a low temperature.

[0044] FIG. 7 is a flow chart illustrating an operation of a
temperature-compensating circuit of a field sequential color
mode liquid crystal display device according to an embodi-
ment of the present invention. In FIG. 7, a driving system
1 (of FIG. 6) outputs a clock signal “CLK” (of FIG. 6), red,
green and blue video data “R,G,B” (of FIG. 6), a horizontal
sync signal, a vertical sync signal and a data enable signal
to a timing controller 200 (of FIG. 6) and the timing
controller 200 (of FIG. 6) outputs a grey level signal to a
gamma reference voltage-generating unit 400 (of FIG. 6). In
addition, a power supply 600 (of FIG. 6) supplies a power
to each unit of the LCD device.

[0045] As shown in FIG. 7, at step S1-1, a frequency
modulation signal may be outputted. For example, the
temperature-sensing unit 100 (shown in FIG. 6) may con-
tinuously measure a temperature of an LCD device and/or
the ambient temperature of the LCD device, and may output
the frequency modulation signal (FMS) by comparing. the
measured temperature with at least one reference tempera-
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ture. In addition, at step S1-2, the clock signal may be
inputted. For example, the clock signal CLK, and red, green
and blue video data R,G,B (shown in FIG. 6) may be
inputted to the timing controller 200 (shown in FIG. 6).

[0046] Further, at step S2, the frequency of the inputted
clock signal may be modulated based on the frequency
modulation signal. For example, the timing controller 200
(shown in FIG. 6) may modulate a frequency of the clock
signal CLK (shown in FIG. 6) based on the frequency
modulation signal outputted by the temperature-sensing unit
100 (shown in FIG. 6) to generate a modulated clock signal.

[0047] Moreover, at step S3, at least one control signal
may be generated according to the modulated clock signal,
and video data also may be treated according to the modu-
lated clock signal. For example, as shown in FIG. 6, the
timing controller 200 may treat the red, green and blue video
data R,G,B based on the modulated clock signal to generate
treated red, green and blue video data R',G',B', and also may
generate a plurality of control signals based on the modu-
lated clock signal CLK'. Further, as shown in FIG. 6, the
treated red, green and blue video data R',G',B' and a data
control signal of the plurality of control signals may be
inputted to the data driver 300, and a gate control signal of
the control signals may be inputted to the gate driver 500.

[0048] Since the FSC mode LCD device is driven with the
modulated clock signal having various frequencies accord-
ing to a measured temperature of an LCD device and/or the
measure ambient temperature of the LCD device, a sufficient
response time of liquid crystal molecules is ensured and
display qualities of the FSC mode LCD device are improved
in spite of an increase in viscosity of the liquid crystal
molecules under a low temperature. For example, the FSC
mode LCD device may be driven with a modulated clock
signal having a frequency of about 45 Hz under a tempera-
ture between about 5° C. and about 0° C., and may be driven
with a modulated clock signal having a frequency of about
30 Hz under a temperature lower than about 0° C.

[0049] Even though the temperature-compensating circuit
is applied to an FSC mode LCD device in an exemplary
embodiment of the present invention, the temperature-com-
pensating circuit may be applied to an LCD device that is
driven with a conventional driving method. Although not
shown, in another embodiment of the present invention, a
temperature range may be divided into a plurality of groups
using a plurality of reference temperatures and a plurality of
modulated clocks having different frequencies may be used
for the plurality of groups.

[0050] As a result, in a field sequential color (FSC) mode
liquid crystal display (LCD) device including a temperature-
compensating circuit according to the present invention,
color reproducibility and contrast ratio under a low tem-
perature are improved. Since the temperature-compensating
circuit modulates a frequency of a clock signal in accor-
dance with a temperature condition and a viscosity of liquid
crystal molecules of the FSC mode LCD device, the liquid
crystal molecules have a sufficient time period for respond-
ing and are completely arranged even under a low tempera-
ture.

[0051] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the field
sequential color mode liquid crystal display device and a
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driving method thereof of the present invention without
departing from the spirit or scope of the invention. Thus, it
is intended that the present invention covers the modifica-
tions and variations of this invention provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:
1. A liquid crystal display device, comprising:

a temperature-sensing unit measuring at least one of a
temperature of the liquid crystal display device and an
ambient temperature of the liquid crystal display
device, and outputting a frequency modulation signal
corresponding to the measured temperature;

a timing controller modulating a frequency of a clock
signal based on the frequency modulation signal to
generate a modulated clock signal, and treating a video
data based on the modulated clock signal to generate a
treated video data; and

a display panel displaying an image based on the modu-
lated clock signal and the treated video data, the display
panel including a gate line, a data line crossing the gate
line and a switching element connected to the gate line
and the data line.

2. The device according to claim 1, wherein when the at
least one of the measured temperature of the liquid crystal
display device and the measured ambient temperature of the
liquid crystal display device is below a reference tempera-
ture, a frequency of the modulated clock signal is smaller
than a frequency of the clock signal.

3. The device according to claim 1, wherein a frequency
of the modulated clock signal decreases as the measured
temperature decreases.

4. The device according to claim 1, wherein the frequency
modulation signal is generated by comparing the measured
temperature with at least one reference temperature.

5. The device according to claim 1, further comprising:

a driving system receiving the video data and the clock
signal from an external source and outputting the
received video data and the received clock signal to the
timing controller.

6. The device according to claim 1, further comprising:

a data driver applying a gamma reference voltage corre-
sponding to the treated video data to the data line; and

a gate driver applying a gate signal to the gate line.
7. The device according to claim 6, further comprising:

a gamma reference voltage-generating unit generating the
gamma reference voltage.
8. The device according to claim 1, wherein the timing
controller comprises:

a clock signal-inputting unit transmitting the clock signal,
a plurality of synchronization signals and a data enable
signal;

a clock frequency-modulating unit modulating the fre-
quency of the clock signal based on the frequency
modulation signal;

a timing-adjusting unit generating a plurality of control
signals based on the modulated clock signal, the plu-
rality of synchronization signals and the data enable
signal,
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a control signal-outputting unit transmitting the plurality
of control signals; and

a video data-treating unit generating the treated video data

based on the modulated clock signal.

9. The device according to claim 1, wherein the tempera-
ture-sensing unit includes a temperature sensor having one
of a thin film transistor and a thermo element.

10. A temperature-compensating circuit for a liquid crys-
tal display device, comprising:

a temperature-sensing unit measuring at least one of a
temperature of the liquid crystal display device and an
ambient temperature of the liquid crystal display
device, and outputting a frequency modulation signal
corresponding to the measured temperature; and

a timing controller modulating a frequency of a clock
signal based on the frequency modulation signal to
generate a modulated clock signal, and treating a video
data based on the modulated clock signal to generate a
treated video data for driving the liquid crystal display
device.

11. The circuit according to claim 10, wherein when the
at least one of the temperature of the liquid crystal display
device and the ambient temperature of the liquid crystal
display device is below a reference temperature, a frequency
of the modulated clock signal is smaller than a frequency of
the clock signal.

12. The circuit according to claim 10, wherein a frequency
of the modulated clock signal decreases as the measured
temperature decreases.

13. The circuit according to claim 10, wherein the fre-
quency modulation signal is generated by comparing the
measured temperature with at least one reference tempera-
ture.

14. The circuit according to claim 10, wherein the timing
controller comprises:

a clock signal-inputting unit transmitting the clock signal,
a plurality of synchronization signals and a data enable
signal;

a clock frequency-modulating unit modulating the fre-
quency of the clock signal based on the frequency
modulation signal;

a timing-adjusting unit generating a plurality of control
signals based on the modulated clock signal, the plu-
rality of synchronization signals and the data enable
signal;

a control signal-outputting unit transmitting the plurality
of control signals; and

a video data-treating unit generating the treated video data

based on the modulated clock signal.

15. The circuit according to claim 14, wherein the clock
signal, the plurality of sync signals, the data enable signal
and the video data are output from an external video card.

16. The circuit according to claim 10, wherein the tem-
perature-sensing unit includes a temperature sensor having
one of a thin film transistor and a thermo element.

17. A liquid crystal display device comprising the tem-
perature-compensating  circuit according to claim 10,
wherein the liquid crystal display device includes:

a driving system supplying the video data and the clock
signal to the temperature-compensating circuit,
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a display panel displaying an image corresponding to the
treated video data, the display panel including a gate
line, a data line crossing the gate line and a switching
element connected to the gate line and the data line;

a data driver applying a gamma reference voltage corre-
sponding to the treated video data to the data line; and

a gate driver applying a gate signal to the gate line.
18. A method of driving a liquid crystal display device
having a display panel and a driving circuit, comprising:

generating a frequency modulation signal corresponding
to at least one of a temperature of the liquid crystal
display device and an ambient temperature of the liquid
crystal display device,

modulating a frequency of a clock signal based on the
frequency modulation signal to generate a modulated
clock signal;
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treating a video data using the modulated clock signal to
generate a treated video data; and

driving the display panel based on the modulated clock

signal and the treated video data.

19. The method according to claim 18, wherein when the
at least one of the temperature of the liquid crystal display
device and the ambient temperature of the liquid crystal
display device is below a reference temperature, a frequency
of the modulated clock signal is smaller than a frequency of
the clock signal.

20. The method according to claim 18, wherein a fre-
quency of the modulated clock signal decreases as the at
least one of the temperature of the liquid crystal display
device and the ambient temperature of the liquid crystal
display device decreases.
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