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crystal panel including a plurality of gate lines, a plurality of
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for boosting a voltage according to a booster clock signal
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1
CIRCUIT FOR GENERATING DRIVING
VOLTAGES AND LIQUID CRYSTAL
DISPLAY USING THE SAME

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a liquid crystal display,
and more particularly, to a driving voltage generation circuit
and a liquid crystal display using the same.

(b) Description of Related Art

A conventional liquid crystal display (“LCD”) includes
two display panels and a liquid crystal layer having dielec-
tric anisotropy, which is interposed between the two display
panels. The LCD obtains intended image by applying elec-
tric field and controlling the intensity of the electric field to
adjust the transmittance of light passing through the liquid
crystal layer. The LCD is representative for portable flat
panel displays (“FPDs”), and the most popular one among
those LCDs is a TFT-LCD using a thin film transistor
(“TFT”) as a switching element.

On a display panel on which TFTs are formed, a plurality
of gate lines and data lines are formed in horizontal and
vertical directions, respectively, and pixel electrodes con-
nected to those gate lines and data lines via the TFTs are
formed.

To apply image data to each pixel in such TFT-LCD, a
timing controller receives image data from an image signal
source (for example, computer, TV, etc.) and outputs image
data to a data driver IC while outputting a driving signal to
a gate driver IC in time to a prescribed timing. The gate
driver IC applies a gate-on voltage, which is a scan signal,
to a gate line to make the TFTs connected to the gate line
turn on in order, and the data driver IC simultaneously
supplies an analog signal (more specifically, a gray voltage)
corresponding to the image data to each data line for the
pixel line corresponding to the gate line. Then, the image
signal provided to the data line is applied to each pixel via
the TFT turned on. At this time, image data are applied to all
pixel lines by applying gate-on voltage to all gate lines in
order during one frame period to display the image of one
frame.

Methods for maintaining the data voltage applied to each
pixel in such LCD include an independent driving method
and a previous gate driving method. The independent driv-
ing method is a method to charge the storage capacitance
formed in each pixel based on the difference between the
pixel voltage applied to the pixel electrode and the common
voltage Vcom. The previous gate driving method is a
method to charge the storage capacitance based on voltage
difference between the pixel voltage applied to the pixel
electrode and the gate voltage.

The previous gate driving method has advantages that
amount of capacitance is larger than that of the independent
driving method and that the pixel aperture ratio is larger than
that of the independent driving method because separate
wiring for charging storage capacitance is not required due
to its panel structure. However, since the gate voltage as well
as the pixel voltage and common voltage influences to the
image display in the previous gate driving method, it is
difficult to control the gamma curve. In addition, flicker is
occurred according to the gate voltage delay due to the RC
delay on the gate wiring. Moreover, the display quality
becomes deteriorated due to the noise included in the
voltage supplied to each pixel.
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2
SUMMARY OF THE INVENTION

Therefore, a motivation of the present invention is to
resolve the problems of the conventional art and to improve
image quality of the liquid crystal display operated based on
previous gate driving method.

Especially, a motivation of the present invention is to
remove noise generated due to frequency interference
between signals.

To achieve these and other objects, a driving voltage
generator circuit for a liquid crystal display according to the
present invention comprises: a booster for boosting a voltage
according to a first applied clock signal and outputting it; a
common voltage generator for generating a common voltage
based on the boosted voltage according to a second applied
clock signal; and a gate voltage generator for generating gate
voltages including a gate-on voltage and a gate-off voltage
based on the boosted voltage according to the second clock
signal, and the first clock signal is synchronized with the
common voltage. In this case, it is preferable that the first
and second clock signals are synchronized with an exter-
nally applied horizontal synchronization signal.

A liquid crystal display according to another aspect of the
present invention comprises: a liquid crystal panel including
a plurality of gate lines and data lines formed in row and
column directions, respectively, and a plurality of pixels
each of which has a switching element connected to the gate
line and data line on the area defined by the crossing of the
gate lines and data lines, each pixel further comprising a
liquid crystal capacitor and a storage capacitor connected to
the switching element, the liquid crystal capacitor being
connected to the output terminal of the switching element
and the common voltage, and the storage capacitor being
connected to the output terminal of the switching element
and the previous gate line; a gate driver for supplying a gate
voltage for driving the switching element to the gate line; a
data driver for supplying a corresponding gray voltage
according to an applied data signal to the data line; and a
driving voltage generator for boosting a voltage according to
a booster clock signal and for generating the gate voltage
and a common voltage based on the boosted voltage, and the
booster clock signal is synchronized with the common
voltage.

Additionally, the liquid crystal display of the present
invention may further comprise a timing controller includ-
ing: a first clock generator for generating a first clock signal
by frequency division of a voltage from an external device;
and a second clock generator for generating a second clock
signal synchronized with a horizontal synchronization signal
from an external device.

In this case, the driving voltage generator may include: a
selector for selecting one from the first clock signal and the
second clock signal and outputting the selected signal as a
booster clock signal; a booster for boosting a voltage accord-
ing to the booster clock signal and outputting it; a common
voltage generator for generating a common voltage based on
the boosted voltage based on the second clock signal; and a
gate voltage generator for generating gate voltages including
a gate-on voltage and a gate-off voltage based on the boosted
voltage according to the second clock signal, and it is
preferable that the selector selects the second clock signal as
the booster clock signal.

On the other hand, the liquid crystal display according to
the aspects of the present invention can further comprise a
timing controller including: a first clock generator for gen-
erating a first clock signal synchronized with a horizontal
synchronization signal from an external device; and a sec-
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ond clock generator for generating a first clock signal
synchronized with a horizontal synchronization signal from
an external device.

In this case, the driving voltage generator includes: a
booster for boosting a voltage according to the first clock
signal and outputting it; a common voltage generator for
generating a common voltage based on the boosted voltage
according to the second clock signal; and a gate voltage
generator for generating gate voltages including a gate-on
voltage and a gate-off voltage based on the boosted voltage
according to the second clock signal.

On the other hand, the driving voltage generator accord-
ing to the above aspects may further include a data driving
voltage generator for generating a data driving voltage for
generating the gray voltage based on the boosted voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an LCD according to an
embodiment of the present invention;

FIG. 2 is an equivalent circuit diagram of a pixel accord-
ing to an embodiment of the present invention;

FIG. 3 is a block diagram of a driving voltage generator
according to the first embodiment of the present invention;

FIG. 4 is a waveform diagram of signals used in a driving
voltage generator according to the first embodiment of the
present invention;

FIG. 5 shows an example case in which noise is generated
due to frequency interference between signals shown in FIG.
4;

FIG. 6 is a structure diagram of a driving voltage gen-
erator according to the second embodiment of the present
invention; and

FIG. 7 is an operational waveform diagram of a driving
voltage generator according to the second embodiment of
the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention now will be described in more
detail hereinafter with reference to the accompanying draw-
ings, in which preferred embodiments of the invention are
shown. However, this invention may be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein.

FIG. 1 shows a structure of an LCD according to an
embodiment of the present invention, and FIG. 2 shows a
structure of the pixel shown in FIG. 1 in more detail.

As shown in FIG. 1, the LCD according to an embodiment
of the present invention includes a liquid crystal panel 100,
a gate driver 200 and a data driver 300 connected thereto, a
driving voltage generator 400 connected to the gate driver
200, a gray voltage generator 500 connected to the data
driver 300, and a timing controller 600 for controlling these
elements.

In the viewpoint of an equivalent circuit, the liquid crystal
display includes, as shown in FIGS. 1 and 2, a plurality of
signal lines G1-Gn and D1-Dm and a plurality of pixels
connected thereto, and each pixel includes a switching
element Q connected to the signal lines G1-Gn and D1-Dm
and a liquid crystal capacitor Clc and a storage capacitor Cst
both of which are connected to the switching element Q. The
signal lines G1-Gn and D1-Dm include a plurality of gate
lines (or scanning signal lines) G1-Gn extended in row
direction for transmitting scanning signals or gate signals,
and a plurality of data lines D1-Dm extended in column
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direction for transmitting image signals or data signals. The
switching element Q is a tri-terminal element having a
control terminal connected to the gate line G1-Gn, an input
terminal connected to the data line D1-Dm, and an output
terminal connected to one terminal of the liquid crystal
capacitor Clc and one terminal of the storage capacitor Cst.

Especially, since the LCD according to an embodiment of
the present invention is a previous gate driving type, as
shown in FIG. 2, the liquid crystal capacitor Clc is connected
to the output terminal of the switching element Q and the
common voltage Vcom (or it can be called as reference
voltage). The other terminal of the storage capacitor Cst is
connected to a gate line placed just above (hereinafter
“previous gate line”).

In the liquid crystal panel having such structure, if a
gate-on voltage Von is applied to the present gate line Gn
and the switching element is turned on, the gray voltage
supplied to the data line is applied to the pixel electrode via
the switching element Q. Then, electric field corresponding
to the difference between the pixel voltage applied to the
pixel electrode and the common voltage Vcom is applied to
the liquid crystal (it is shown as the liquid crystal capacitor
Clc as an equivalent circuit in FIGS. 1 and 2) to make light
transmitted in a transmittance corresponding to the intensity
of the electric field. At this time, a voltage corresponding to
the difference between a gate-off voltage applied to the
previous gate line Gn-1 and the pixel voltage applied to the
pixel electrode is charged to the storage capacitor Cst, and
it is used auxiliary to maintain the pixel voltage for one
frame period according to the driving of the present gate
line.

On the other hand, the driving voltage generator 400
generates a gate-on voltage Von which turns on the switch-
ing element Q, a gate-off voltage Voff which turns off the
switching element Q, the common voltage Vcom, and a data
driving voltage V,,, for generating gamma voltage. Espe-
cially, according to an embodiment of the present invention,
appropriate voltage is generated and supplied to the gate
driver 200 and the gray voltage generator 500 to prevent
noise generation.

The gray voltage generator 500 generates a gray voltage
based on the data driving voltage V,,, from the driving
voltage generator 400 and provides it to the data driver 300.

The gate driver 200 is also called as the scan driver and
connected to the gate lines G1 through Gn of the liquid
crystal panel 100, and it applies a gate signal made of a
combination of the gate-on voltage Von and the gate-off
voltage Voff from the driving voltage generator to the gate
lines G1 through Gn.

The data driver 300 is also called as the source driver and
connected to the data lines D1 through Dm of the liquid
crystal panel assembly 300, and it selects a gray voltage
from the gray voltage generator 500 and applies it to the data
lines D1 through Dm as a data signal.

The timing controller 600 generates control signals for
controlling the operation of the gate driver 200, the data
driver 300, the driving voltage generator 400, etc. and
supplies appropriate control signal to the gate driver 200, the
data driver 300, and the driving voltage generator 400.

The control signal outputted from the timing controller
600 to the gate driver 200 includes a vertical start signal STV
for commanding the start of the appliance of the gate-on
voltage to apply the gate-on voltage to the gate line, a gate
clock signal CPV to apply the gate-on voltage to each gate
line in order, and a gate-on enable signal OE to enable the
output of the gate driver 200, and so forth.
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The control signals outputted from the timing controller
600 to the data driver 300 includes a horizontal start signal
Hstart for commanding to input the digital data signal
[R(0:N), G(0:N), B(0:N)] received from an external image
source (for example, graphic controller, etc.) to the data
driver 300, a signal for commanding the appliance of the
data signal transformed to the analog signal in the data driver
300 to the panel (hereinafter “LLOAD” signal), a horizontal
clock signal HCLK for data shift in the data driver 300, and
so forth.

Also, the control signals outputted from the timing con-
troller 600 to the driving voltage generator 400 includes the
first clock signal DCCLK for boosting, the second clock
signal for generating the gate-on voltage Von and the gate-
off voltage Voff and the common voltage Vcom, and so
forth.

First, the driving voltage generator for generating a plu-
rality of voltages based on the first and second clock signals
applied from the timing controller in the LCD having such
a configuration will be described in detail.

FIG. 3 shows a configuration of a driving voltage gen-
erator according to a first embodiment of the present inven-
tion.

As shown in FIG. 3, a driving voltage generator 400
according to the first embodiment of the present invention
includes a selector 401 for selecting one from a first clock
signal DCCLK and a second clock signal M applied from the
timing controller 600 and outputting the selected signal, a
booster 402 for boosting a voltage according to the selected
clock signal and outputting the boosted voltage, a common
voltage generator 403 for generating a common voltage
Vcom based on the boosted voltage, a gate voltage generator
404 for generating a gate-on voltage and a gate-off voltage
based on the boosted voltage, and a data driving voltage
generator 405 for generating a data driving voltage V ; for
generating gray voltages based on the boosted voltage. Here,
the booster 402 boosts the applied voltage using a charge
pumping technique, but the scope of the present invention is
not confined to the use of a specific method. Detailed
description about the charge pumping is omitted here
because it is already a well-known art.

The timing controller 600 connected to the driving volt-
age generator 400 includes a first clock generator 601 for
generating the first clock signal DCCLK and a second clock
generator 602 for supplying the second clock signal M, and
an oscillator 700 is connected to the first clock generator
601. The timing generator 600 has not only the above listed
elements, but further has a plurality of elements for pro-
cessing and generating various control signals for driving
the LCD and for processing inputted image data, and so
forth. The functions and elements for performing such
functions are already known; therefore detailed description
is omitted here.

The first clock generator 601 of the timing controller 600
performs frequency division of an oscillating voltage pro-
vided from the oscillator 700 and generates the first clock
signal DCCLK, and the second clock generator 602 gener-
ates the second clock signal M synchronized with a hori-
zontal synchronization signal Hsync applied from an exter-
nal image source that is not shown in the figures. FIG. 4
shows waveform of each signal.

The first and the second clock signals DCCLK and M
generated as described above are provided to the driving
voltage generator 400, the first clock signal DCCLK is used
as a signal for voltage boosting of the booster 402 (booster
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6

clock signal), and the second clock signal M is used as a
signal for common voltage generation of the common volt-
age generator 403.

On the other hand, since the frequency of the first clock
signal DCCLK and the display frequency are different from
each other, interference occurs between them.

More specifically, as shown in FIG. 4, while the first clock
signal DCCLK is a signal which is frequency-divided from
the output voltage of the oscillator 700, the second clock
signal M is a signal synchronized with the horizontal syn-
chronization signal Hsync. Therefore, frequencies and
phases of'the first clock signal DCCLK and the second clock
signal M are different from each other. Since the common
voltage Vcom is generated according to the second clock
signal M, frequencies and phases of the first clock signal
DCCLK and the common voltage Vcom are different from
each other in consequence.

Generally, if frequencies and phases of two signals are
different from each other, frequency interference is gener-
ated between the two signals. More specifically, there can be
four possible relations between two signals: (a) both fre-
quencies and phases are same; (b) frequencies are different
and phases are same; (c) frequencies are same and phases are
different; and (d) both frequencies and phases are different.
The ideal relation is (a), and no noise is generated in this
case. In case of (b), since phases are same, wave noise is not
generated, but noise such as flicker is generated. In case of
(c), wave noise in the form of low frequency is generated.
However, in case of (d), since both frequencies and phases
are different, wave noise is generated severely and it has the
form of high frequency rather than low frequency.

Therefore, since the common voltage Vcom which swings
in a constant period for line inversion and the first clock
signal DCCLK according to an embodiment of the present
invention are different from each other both in frequencies
and phases, noises of high frequency component such as
wave noise are generated in the common voltage Vcom. In
addition, since the gate voltage generator 404 generates the
gate voltages according to the second clock signal, frequen-
cies and phases of the first clock signal DCCLK and the gate
voltages become different to generate noise of high fre-
quency component in the gate voltages.

FIG. 5§ shows waveforms of each voltage indicating the
status that noise is generated due to frequency interference.

Since the LCD according to an embodiment of the present
invention uses previous gate driving method, the previous
gate line is connected to the storage capacitor Cst of the
present pixel. Therefore, as shown in FIG. 5, if the common
voltage and gate voltage contain noises of high frequency, it
influences to the storage capacitor Cst when displaying an
image to make the quality of the displayed image worse
seriously.

Therefore, to remove such noises, according to the present
invention, the first clock signal DCCLK and the second
clock signal M are inputted to the selector 401 of the driving
voltage generator 400 as inputs and the second clock signal
M is selected to be provided to the booster 402 instead that
the selector 401 of the driving voltage generator 400 pro-
vides the first clock signal DCCLK to the booster 402 in the
embodiment of the present invention. That is, the clock
signal for generating the common voltage and gate voltage
is selected as the booster clock signal.

Accordingly, the booster 402 boosts the voltage and
outputs it according to the second clock signal M, and the
common voltage generator 403 generates the common volt-
age Vcom based on the booster voltage applied according to
the second clock signal M. As a result, the clock signals for
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boosting and the common voltage are synchronized with
each other; therefore, the above-described frequency inter-
ference is not generated. Moreover, it is possible that the
gate voltage generator 404 generates the gate voltages based
on the booster voltage applied according to the second clock
signal M to make the gate voltages not to contain noise.

Since frequency interference between signals which influ-
ence to each other is not generated, noise is not generated
and image deterioration can be prevented.

On the other hand, frequency interference can be pre-
vented without using the selector different from the above-
described first embodiment.

FIG. 6 shows the structure of a driving voltage generator
according to a second embodiment of the present invention.
Here, the same reference numerals are given to the elements
performing the same functions as those in the first embodi-
ment, and detailed description about those elements will be
omitted.

As shown in FIG. 6, a driving voltage generator 400
according to the second embodiment of the present inven-
tion includes a booster 402 for boosting a voltage and
outputting it according to a first clock signal DCCLK
applied from a timing controller 600, a common voltage
generator 403 for generating a common voltage Vcom base
on the boosted voltage according to an applied second clock
signal M, a gate voltage generator 404 for generating a
gate-on voltage Von and a gate-off voltage Voff, and a data
driving voltage generator 405 for generating a data driving
voltage V oy

Like the first embodiment, the timing controller 600
which provides the first and the second clock signals to the
driving voltage generator 400 includes a first clock generator
601 and a second clock generator 602, but the first clock
generator 601 is not connected to any oscillator.

Now, the operation of the driving voltage generator
according to the second embodiment of the present inven-
tion having the above-described configuration is described.

The first clock generator 601 of the timing controller 600
generates the first clock signal DCCLK, and the second
clock generator 602 generates the second clock M, in
synchronization with a horizontal synchronization signal
Hsync applied from an external image source not shown in
the figure. That is, as described in the explanation of the first
embodiment, since interference is generated due to the
differences of frequencies and phases of the first clock signal
DCCLK and the common voltage Vcom, the first clock
generator 601 generates the first clock signal DCCLK syn-
chronized with the horizontal synchronization signal Hsync
to make the first clock signal DCCLK synchronized with the
common voltage in the timing controller 600 of the second
embodiment of the present invention. Therefore, the first
clock signal DCCLK and the second clock signal M are
synchronized with each other.

The first and second clock signals DCCLK and M, which
are synchronized with each other, are provided to the driving
voltage generator 400, the first clock signal DCCLK is
inputted to the booster 402, and the second clock signal M
is inputted to the common voltage generator 403 and the gate
voltage generator 404, respectively.

The common voltage generator 403 generates the com-
mon voltage Vcom based on the boosted voltage applied
according to the second clock signal M. In result, the clock
signal for boosting and the common voltage Vcom are
synchronized with each other such that the above-described
frequency interference is not generated. On the other hand,
the gate voltage generator 404 generates the gate-on voltage
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8

Von and the gate-off voltage Voff according to the second
clock signal M and provides them to the gate driver 200.

FIG. 7 shows waveforms of the signals according to the
second embodiment of the present invention. As shown in
FIG. 7, according to the embodiment of the present inven-
tion, periods and phases of the first clock signal DCCLK and
the common voltage Vcom are same. At this time, high
frequency component influences to the gate signals and the
common voltage at the rising edge and the falling edge of the
first clock signal DCCLK. However, high frequency noise is
not generated substantially in the gate voltage and the
common voltage Vcom in the section DISPTMG when the
image is displayed by application of the data voltage and
gate-on voltage to each pixel, but in the low part of the above
section DISTIMG. Therefore, although noise is generated, it
does not influence image display.

The common voltage Vcom and the gate-on voltage Von
and gate-off voltage Voff generated by the driving voltage
generator 400 which synchronize the first clock signal
DCCLK for voltage boosting with the common voltage
Veom according to the above-described first and second
embodiments are provided to the gate driver 200, and RGB
data processed in the timing controller 600 are provided to
the data driver 300.

The data driver 300 converts the applied RGB image data
applied in synchronization with a horizontal start signal
Hstart into corresponding gray voltages, respectively, and
applies them to the source electrodes of the switching
elements of the liquid crystal panel 100, i.e., the TFTs
according to the applied load signal. The gate driver 200
applies the gate-on voltage Von to the gate electrodes of the
TFTs in synchronization with a gate clock signal CPV
outputted from the timing controller 600. In result, the data
voltages applied to the source electrodes are charged to the
pixel electrodes.

Therefore, orientation of the liquid crystal changes
according to the voltage difference between the data voltage
supplied to each pixel electrode and the common voltage,
and accordingly the transmittance of light changes to display
the intended image.

While the present invention has been described in detail
with reference to the preferred embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover
various modifications and equivalent arrangements included
within the sprit and scope of the appended claims.

As described above, according to the present invention,
interference generated due to the difference between the
frequency of the signal for generating driving voltage and
the display frequency is removed to prevent image deterio-
ration due to noise generation in the LCD of previous gate
driving method. Accordingly, image quality of the LCD is
improved.

What is claimed is:

1. A driving voltage generator circuit for a liquid crystal

display comprising:

a booster for boosting a voltage according to a first
applied clock signal and outputting the boosted volt-
age;

a common voltage generator for generating a common
voltage based on the boosted voltage according to a
second applied clock signal; and

a gate voltage generator for generating gate voltages
including a gate-on voltage and a gate-off voltage based
on the boosted voltage according to the second clock

signal
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wherein the first clock signal is synchronized with the
common voltage.

2. A driving voltage generator circuit of claim 1, wherein
the first and second clock signals are synchronized with a
horizontal synchronization signal from an external device.

3. A liquid crystal display comprising:

a liquid crystal panel including a plurality of gate lines
extending in a row direction, a plurality of data lines
extending in a column direction, and a plurality of
pixels including switching elements connected to the
gate lines and the data lines on areas defined by
intersections of the gate lines and the data lines, liquid
crystal capacitors connected between outputs of the
switching elements and a common voltage, and storage
capacitors connected between the outputs of the switch-
ing elements and previous gate lines;

a gate driver for supplying gate voltages for driving the
switching elements to the gate lines;

a data driver for supplying gray voltages corresponding to
applied data signals to the data lines; and

a driving voltage generator for boosting a voltage accord-
ing to a booster clock signal and for generating the gate
voltages and the common voltage based on the boosted
voltage,

wherein the booster clock signal is synchronized with the
common voltage.

4. The liquid crystal display of claim 3, further comprising

a timing controller including: a first clock generator for
generating a first clock signal by frequency division of a
voltage from an external device; and a second clock gen-
erator for generating a second clock signal synchronized
with a horizontal synchronization signal from an external
device.

5. The liquid crystal display of claim 4, wherein the
driving voltage generator comprises:

a selector for selecting one from the first clock signal and
the second clock signal and outputting the selected
signal as the booster clock signal;

a booster for boosting a voltage according to the booster
clock signal and outputting the boosted voltage;

a common voltage generator for generating the common
voltage based on the boosted voltage according to the
second clock signal; and

20
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a gate voltage generator for generating the gate voltages
including a gate-on voltage and a gate-off voltage based
on the boosted voltage according to the second clock
signal.

6. The liquid crystal display of claim 5, wherein the

selector selects the second clock signal as the booster clock
signal.

7. The liquid crystal display of claim 5, wherein the
driving voltage generator further comprises a data driving
voltage generator for generating a data driving voltage for
generating the gray voltages based on the boosted voltage.

8. The liquid crystal display of claim 3, further comprising
a timing controller including: a first clock generator for
generating a first clock signal synchronized with a horizontal
synchronization signal from an external device; and a sec-
ond clock generator for generating a first clock signal
synchronized with the horizontal synchronization signal
from an external device.

9. The liquid crystal display of claim 8, wherein the
driving voltage generator comprises:

a booster for boosting a voltage according to the first

clock signal and outputting the boosted voltage;

a common voltage generator for generating the common
voltage based on the boosted voltage according to the
second clock signal; and

a gate voltage generator for generating the gate voltages
including a gate-on voltage and a gate-off voltage based
on the boosted voltage according to the second clock
signal.

10. The liquid crystal display of claim 9, wherein the
driving voltage generator further comprises a data driving
voltage generator for generating a data driving voltage for
generating the gray voltages based on the boosted voltage.

11. The liquid crystal display of claim 3, wherein the
common voltage swings in a predetermined period.

12. The liquid crystal display of claim 3, wherein the
driving voltage generator boosts voltage using charge pump-
ing based on the applied booster clock signal.



patsnap

rYeom

rVon
te-Voff

TREBHR(OF) AT=ERa) BERBEFEAZBRNRRE RS
DF(RE)F US7184011 DF(E)A 2007-02-27
HiES US10/659076 HiEH 2003-09-10
FRIEBEFRAGE) ZBR
ZHSAE
MA WON SEOK
BB (TR AGE) Bt
Z=¥-SAE
MA WONZH
YHTEHEE (TR A(E) SAMSUNG ELECTRONICS CO. , LTD.
FRIZBAA LEE EUN SANG
LEE KWANG SAE
MA WON SEOK
ERAA LEE, EUN-SANG
LEE, KWANG-SAE
MA, WON-SEOK
IPCH %5 G09G3/36 G09G5/00
CPCH %5 G09G3/3696 G09G3/3655 G09G2320/0276 G09G2320/0209 G09G2310/0289
REH(F) BEESRMBELLP
£ 564 1020020055349 2002-09-12 KR
Hfth 23 FF 32k US20040095342A1
SNEBEEHE Espacenet USPTO
BEGER) J o
—MESERE , BF  RREER , SESEMRE , SEEEL , 2 Osllaor ?
RENMEER , SRERIMRENBBEBLNT XM , RE|REHFNT 800 Drvag Yllage Generelor
& ER B A BRI BB o MR IRz 28 , A TR MR EBE , A TR |
FFk ARG BRI R | TS S BIR S S X R RS i JM
ERGAKRBL BRI BEREE  ATREAESNHESHERE m HEE e e :w g
HETHESREFEMRBEEMLAHRBE  HEAESHNHESTELH Tl , B
BERS. B [ o LA

602

Sl

Controller

402

‘L 404
-l Tola }\z
. Source Votage "

ou

500
Gray Vallgge


https://share-analytics.zhihuiya.com/view/4bcaa4e7-4ac2-49d2-b2ff-cc99d041a151
https://worldwide.espacenet.com/patent/search/family/036674877/publication/US7184011B2?q=US7184011B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=7184011.PN.&OS=PN/7184011&RS=PN/7184011

