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(57) ABSTRACT

A liquid crystal display device including a liquid crystal
panel, a gate driver configured to drive a plurality of gate
lines on the panel, a data driver configured to drive a
plurality of data lines on the panel in response to the pixel
data stream, a timing controller configured to control the
gate driver and the data driver, and a single-chip drive
voltage generating section configured to supply voltages
used by the common electrode on the liquid crystal panel,
the gate driver, the data driver, and the timing controller

(KR) cevvevereieiiereenes 10-2006-0059794 using an external input voltage.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2006-0059794, filed on Jun. 29,
2006, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a flat panel display

device, and more particularly to a liquid crystal display
device with a reduced size and number of parts.

[0004] 2. Description of Related Art

[0005] Various flat panel display devices such as an LCD
(Liquid Crystal Display) device, a PDP (Plasma Display
Panel), and an ELD (Electro Luminescent Display) are used
as display devices in different types of equipment. The LCD
device is most widely used as a portable image display
device due to its excellent image quality, its light weight, its
slimness, and its low power consumption. The LCD device
is used as a television monitor, a monitor of a notebook
computer, etc.

[0006] The LCD device displays an image using the
optical anisotropy and the polarity of a liquid crystal. That
is, the liquid crystal molecules included in the liquid crystal
can be arranged in a predetermined (constant) direction.
Further, the direction of the liquid crystal molecule arrange-
ment can be controlled by applying an electric field to the
liquid crystal. Therefore, when the molecule arrangement
direction of the liquid crystal is arbitrary, the molecule
arrangement of the liquid crystal can be changed by apply-
ing an electric field. In addition, image information can be
displayed by changing the polarization of light in the mol-
ecule arrangement direction of the liquid crystal using the
optical anisotropy.

[0007] Also, the LCD device includes a liquid crystal
panel displaying an image and a drive section for driving the
liquid crystal panel. The drive section includes a gate driver
driving a plurality of gate lines on the liquid crystal panel
and a data driver driving a plurality of data lines on the liquid
crystal panel. Further, the drive section also includes a
timing controller controlling the gate and data drivers and a
voltage generating section generating drive voltages
required for the liquid crystal panel, the gate driver, the data
driver, and the timing controller.

[0008] In addition, the voltage generating section gener-
ates a gate low voltage VGL and a gate high voltage VGH
for driving the gate lines and supplies the gate low and high
voltages to the gate driver. The voltage generating section
also supplies at least two drive voltages (e.g., Vdd and Vcc)
used for driving the circuit devices to the gate driver, the
data driver, and the timing controller. In addition, the voltage
generating section supplies a common voltage Vcom used as
a reference voltage to the liquid crystal panel. Also, the
voltage generating section is mounted on a printed circuit
board together with the timing controller.

[0009] In addition, the printed circuit board including the
mounted timing controller is individually provided with a
gate low voltage generating circuit for generating the gate
low voltage VGL, a gate high voltage generating circuit for
generating the gate high voltage VGH, a drive voltage
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generating circuit for generating the at least two drive
voltages, and a common voltage generating circuit for
generating the common voltage. Further, wires for transfer-
ring voltages from the voltage generating circuits to the
liquid crystal panel, the gate driver, the data driver, and the
timing controller are formed on the printed circuit board.

[0010] Thus, because the voltage generating circuits for
generating voltages required for the liquid crystal panel, the
gate driver, the data driver, and the timing controller are
individually formed on the printed circuit board, a large
number of devices are mounted on the printed circuit board.
Accordingly, the size of the printed circuit board is larger.
Therefore, the size and thickness of the related art LCD
device is also increased and the manufacturing time and cost
is increased.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to an
LCD device and corresponding driving method that sub-
stantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0012] Another object of the present invention is to pro-
vide an LCD device that has a reduced size and number of
parts.

[0013] To achieve these and other advantages and in

accordance with the purpose of the present invention, as
embodied and broadly described herein, the present inven-
tion provides in one aspect a liquid crystal display device
including a liquid crystal panel having a plurality of liquid
crystal pixels formed in regions divided by a plurality of gate
lines and a plurality of data lines, each of the pixels selected
by a signal on a corresponding gate line and driven by a
differential voltage between a voltage on a corresponding
data line and a voltage on a common electrode. The liquid
crystal display device also includes a gate driver configured
to drive the plurality of gate lines, a data driver configured
to drive the plurality of data lines in response to a pixel data
stream, a timing controller configured to control the gate
driver and the data driver, and a single-chip drive voltage
generating section configured to supply voltages used by the
common electrode on the liquid crystal panel, the gate
driver, the data driver, and the timing controller using an
external input voltage. The present invention also provides
a corresponding method of driving and manufacturing the
liquid crystal display device.

[0014] Further scope of applicability of the present inven-
tion will become apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illus-
tration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion.
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[0016] FIG. 1 is a block diagram illustrating an LCD
device according to a preferred embodiment of the present
invention;

[0017] FIG. 2 is a circuit diagram illustrating in detail a
drive voltage generating section shown in FIG. 1;

[0018] FIG. 3 is a block diagram illustrating an LCD
device according to another preferred embodiment of the
present invention; and

[0019] FIG. 4 is a circuit diagram illustrating a drive
voltage generating section shown in FIG. 3.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0020] Hereinafter, preferred embodiments according to
the present invention will be described with reference to the
accompanying drawings.

[0021] Turning first to FIG. 1, which is a block diagram
illustrating an LCD device according to a preferred embodi-
ment of the present invention. As shown, the LCD device
includes a drive section 130 for driving a liquid crystal panel
102. Further, the liquid crystal panel 102 displays an image
corresponding to video data, for example.

[0022] In addition, the liquid crystal panel 102 includes a
first substrate in which a plurality of thin film transistors
TFT are formed, a second substrate in which color filters are
formed, and a liquid crystal layer located between the
substrates. Further, the first substrate includes a plurality of
gate lines GL and a plurality of data lines DL which are
arranged so as to cross each other. The first substrate is
divided into a plurality of unit pixel regions by the gate lines
GL and the data lines DL, and the thin film transistor and a
pixel electrode are formed in each unit pixel region.
[0023] Further, a common electrode is formed in one of
the first and second substrates. In the thin film transistor
TFT, when the corresponding gate line GL is enabled by a
high electrical potential voltage, a pixel data voltage on the
corresponding data line is charged between the correspond-
ing pixel electrode and the common electrode. Also, the
liquid crystal layer regulates the amount of light passing
through a unit pixel region according to the level of the
voltage charged between the common electrode and the
pixel electrode and thereby displays an image.

[0024] In addition, as shown in FIG. 1, the drive section
130 includes a gate driver 104 driving the plurality of gate
lines GL, a data driver 106 driving the plurality of data lines
DL, and a timing controller 108 controlling the gate driver
104 and the data driver 106. The drive section 130 also
includes a gamma voltage generating section 112 supplying
gamma voltages used by the data driver 106, and a drive
voltage generating section 110 generating a plurality of
voltages used by the common electrode of the liquid crystal
panel 102, the gate driver 104, the data driver 106, the timing
controller 108, and the gamma voltage generating section
112.

[0025] Further, the gate driver 104 selectively supplies a
gate high voltage VGH and a gate low voltage VGL from the
drive voltage generating section 110 to the plurality of gate
lines GL in response to the gate control signal supplied from
the timing controller 108. Thus, because of the gate driver
104, the gate lines GL on the liquid crystal panel 102 are
sequentially enabled by a predetermined period (e.g., a
period of a horizontal synchronous signal).

[0026] In addition, the data driver 106 supplies the pixel
data voltages to the plurality of data lines DL on the liquid
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crystal panel 102 in response to the data control signal
supplied from the timing controller 108. Also, the data driver
106 inputs RGB pixel data by one line from the timing
controller 108. The data driver 106 converts the pixel data
input by one line into analog pixel data voltages using the
gamma voltages from the gamma voltage generating section
112. The one line of converted data voltages are then
supplied to the plurality of data lines DL on the liquid crystal
panel 102.

[0027] In addition, the timing controller 108 generates a
gate control signal for controlling the gate driver 104 and a
data control signal for controlling the data driver 106 in
response to a vertical/horizontal synchronous signal Vsync/
Hsync, a data enable signal DE, and a clock signal CLK
which are supplied from an external system (not shown)
(e.g., a graphic module of a computer system or an image
demodulating module of a TV set). Further, the timing
controller 108 transfers the RGB pixel data in an image unit,
which is supplied from an external system, to the data driver
106 by one line.

[0028] The gamma voltage generating section 112 uses
first and second supply voltages Vdd and Vss generated in
the drive voltage generating section 110 and generates a
plurality of gamma voltages of different levels. In addition,
the gamma voltage generating section 112 includes a resis-
tor-voltage divider (not shown) connected in series between
the first and second supply voltages Vdd and Vss. The
voltages divided by the resistor-voltage divider are supplied
to the data driver 106 as gamma voltages.

[0029] The drive voltage generating section 110 generates
the gate high voltage VGH and the gate low voltage VGL
used for driving the gate lines GL. Further, the drive voltage
generating section 110 generates the common voltage Vcom
to be supplied to the common electrode of the liquid crystal
panel 102. In addition, the drive voltage generating section
110 generates first to third supply voltages Vdd, Vss, and
Vec used for driving the gate driver 104, the data driver 106,
the timing controller 108, and the gamma voltage generating
section 112.

[0030] The circuits generating the gate high and low
voltages VGH and VGL, the common voltage Vcom, and
the first to third supply voltages Vdd, Vss, and Vcc are
formed in the drive voltage generating section 110 as a
single chip. In other words, the drive voltage generating
section 110 is manufactured as a single chip. The single-chip
drive voltage generating section 110 is mounted to a printed
circuit board (not shown) together with the timing controller
108 and the gamma voltage generating section 112.

[0031] In addition, the single-chip drive voltage generat-
ing section 110 occupies a small area on the printed circuit
board and can be mounted adjacently to the timing controller
108 and the gamma voltage generating section 112. In
addition, the single-chip drive voltage generating section
110 shortens the length of a wire used in the printed circuit
board. Accordingly, the number of circuit devices on the
printed circuit board and the size of the printed circuit board
can be reduced. Consequently, the size and/or thickness of
the LCD device can be reduced.

[0032] Next, FIG. 2 is a circuit diagram illustrating in
detail the drive voltage generating section 110 shown in FIG.
1. As shown in FIG. 2, the drive voltage generating section
110 includes a DC-DC conversion section 114 inputting an
input voltage Vin from an external system (e.g., a power
supply unit of a computer system or a power supply unit of
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a TV set), a gate low voltage generating section 118, a level
shifter 120, a gate high voltage generating section 123, and
a common voltage generating section 125 commonly input-
ting a first supply voltage Vdd from the DC-DC conversion
section 114.

[0033] The DC-DC conversion section 114 generates a
first supply voltage Vdd of a high potential and a second
supply voltage Vss of a low potential using an input voltage
Vin from a power source unit of the external system. More
particularly, the DC-DC conversion section 114 generates a
first supply voltage Vdd of a high potential and a second
supply voltage Vss of a low potential stably maintaining the
required levels by converting the input voltage to an AC
voltage and then reconverting the AC voltage to a DC
voltage.

[0034] The first supply voltage Vdd of a high potential is
used to drive a circuit device of a relatively high capacity
such as a MOS transistor, while the second supply voltage
Vss of a low potential is used as a base voltage (e.g., GND).
In addition, the first supply voltage Vdd generated in the
DC-DC conversion section 114 is supplied to the data driver
106 and the gamma voltage generating section 112 as shown
in FIG. 1. Also, the second supply voltage Vss is supplied to
the gate driver 104, the data driver 106, the timing controller
108, and the gamma voltage generating section 112.

[0035] Further, the level shifter 120 generates a third
supply voltage Vce by down-shifting the level of the first
supply voltage Vdd from the DC-DC conversion section
114. The third supply voltage Vcc constantly maintains a
high potential level lower than the first supply voltage Vdd
and higher than the second supply voltage Vss. In addition,
the third supply voltage Vec is used to drive the logic
devices requiring a relatively low voltage. Accordingly, the
third supply voltage Vcc generated in the level shift 120 is
supplied to the gate drive 104, the data driver 106, and the
timing controller 108 shown in FIG. 1.

[0036] Also, the gate high voltage generating section 123
includes a gate high voltage control section 116 responding
to a control signal CTL and first and second transistors T1
and T2 commonly connected to an output terminal of the
gate high voltage control section 116. The first and second
supply voltages from the DC-DC conversion section 114 are
also supplied to the gate high voltage control section 116. As
shown, a source terminal of the first transistor T1 is con-
nected to an output line of the first supply voltage Vdd of the
DC-DC converter 114 and a drain terminal of the first
transistor T1 is connected to the gate driver 104 shown in
FIG. 1 together with the source terminal of the second
transistor T2.

[0037] In addition, the drain terminal of the second tran-
sistor T2 is connected to the output terminal of the second
supply voltage Vss of the DC-DC converter 114. The gate
high voltage control section 116 is enabled by the control
signal CTL from the external system or the timing controller
108 to drive the first and second transistors T1 and T2.
Further, the first and second transistors T1 and T2 allow the
voltage on the input terminal of the gate driver 104 to be
positive-pumped by switching the first and second supply
voltages Vdd and Vss.

[0038] The positive-pumped voltage is then supplied to
the gate driver 104 of FIG. 1 as a gate high voltage VGH.
The gate high voltage VGH is selectively supplied to a
plurality of gate lines GL via the gate driver 104 to selec-

Jan. 3, 2008

tively enable the plurality of gate lines GL. Further, the thin
film transistor TFT on the selectively enabled gate line is
turned on.

[0039] Like the gate high voltage generating section 123,
the gate low voltage generating section 118 is enabled by the
control signal CTL from the external system or the timing
controller of FIG. 1. When enabled, the gate low voltage
generating section 118 allows the voltage on the input
terminal of the gate driver 104 to be negative-pumped by
switching the first and second supply voltages Vdd and Vss
from the DC-DC conversion section 114. Accordingly, a
gate low voltage VGL to be supplied to the gate driver 104
of FIG. 1 is generated in the gate low voltage generating
section 118. The gate low voltage VGL is selectively sup-
plied to the plurality of gate lines GL via the gate driver 104
to selectively disable the plurality of gate lines GL. In
addition, the thin film transistor TFT on the disabled gate
line GL is turned off.

[0040] As shown in FIG. 2, the common voltage gener-
ating section 125 includes a voltage dividing section 126
inputting first and second supply voltages Vdd and Vss from
the DC-DC conversion section 114 and a buffer section 122
connected to the voltage dividing section 126. The voltage
dividing section 126 includes two resistors connected in
series between the output lines of the first and second supply
voltages VDD and Vss of the DC-DC conversion section
114.

[0041] The two resistors divide the difference voltage
between the first and second supply voltages Vdd and Vss
and supply the divided voltages to the buffer section. The
divided voltage from the voltage dividing section 126 is
input to a non-inverting input terminal (+) and a reference
voltage Vref is input to an inverting input terminal (-) of the
buffer section 122. Further, the buffer section 122 buffers the
divided voltage from the voltage dividing section 126 and
supplies the buffered voltage to the common electrode on the
liquid crystal panel 102 of FIG. 1 as a common voltage
Vcom.

[0042] Inaddition, the DC-DC conversion section 114, the
level shift 120, the gate low voltage generating section 118,
the level shift 120, and the gate high voltage generating
section 123 are provided in one chip. In other words, the
drive voltage generating section 110 is manufactured in the
form of one chip and generates the gate high and low
voltages VGH and VGL, the common voltage Vcom, and
the first to third supply voltages Vdd, Vss, and Vce.
[0043] As discussed above, the single-chip drive voltage
generating section 110 occupies a small area on the printed
circuit board and can be mounted adjacently to the timing
controller 108 and the gamma voltage generating section
112. In addition, the single-chip drive voltage generating
section 110 shortens the length of the wire in the printed
circuit board. Accordingly, the number of circuit devices on
the printed circuit board and the size of the printed circuit
board can be reduced. Consequently, the size and/or thick-
ness of the LCD device can be reduced.

[0044] Next, FIG. 3 is a block diagram for explaining an
LCD device according to another preferred embodiment of
the present invention. The LCD device of FIG. 3 has the
same construction as that of the LCD device shown in FIG.
1, except that a drive voltage generating section 200 includes
the gamma voltage generating section 112 and the data
driver 106 receives gamma voltages from the gamma volt-
age generating section 112 in the drive voltage generating
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section 200. Thus, the elements of FIG. 3 which have the
same name, function, and effect as those of the elements
shown in FIG. 1 will be referred to by the same reference
numerals, and the detailed description of the elements will
be omitted.

[0045] Like the drive voltage generating section 110
shown in FIG. 1, the drive voltage generating section 200
embedding the gamma voltage generating section 112 gen-
erates gate high and low voltages VGH and VGL, first to
third supply voltages Vdd, Vss, and Vcc, and a common
voltage Vcom. In addition, the drive voltage generating
section 200 supplies gamma voltages generated in the
gamma voltage generating section 112 embedded therein to
the data driver 106.

[0046] As mentioned above, the drive voltage generating
section 200 includes a circuit generating gamma voltages in
addition to the circuits generating gate high and low voltages
VGH and VGL, a common voltage Vcom, and first to third
supply voltages Vdd, Vss, and Vcc. Further, the drive
voltage generating section 200 is manufactured in the form
of one chip. The single-chip drive voltage generating section
200 is also mounted to a printed circuit board together with
the timing controller 108.

[0047] The single-chip drive voltage generating section
200 occupies a small area on the printed circuit board and
can be mounted adjacently to the timing controller 108. In
addition, the single-chip drive voltage generating section
200 shortens the length of a wire in the printed circuit board.
Accordingly, the number of circuit devices and the size of
the printed circuit board can be reduced. Consequently, the
size and/or thickness of the LCD device can be reduced.

[0048] Turning next to FIG. 4, which is a circuit diagram
illustrating in detail the drive voltage generating section 200
shown in FIG. 3. The drive voltage generating section 200
of FIG. 4 has the same construction as that of the drive
voltage generating section 110 of FIG. 2, except that the
drive voltage generating section 112 further includes the
gamma voltage generating section 112. Thus, the elements
of FIG. 4 which have the same name, function, and effect as
those of the elements shown in FIG. 2 will be referred to by
the same reference numerals, and the detailed description of
the elements will be omitted.

[0049] The gamma voltage generating section 112
included in the drive voltage generating section 200 of FIG.
4 inputs the first and second supply voltages Vdd and Vss
from the DC-DC conversion section 114. The gamma volt-
age generating section 112 generates a plurality of gamma
voltages of different levels using the first and second supply
voltages Vdd and Vss.

[0050] In addition, the gamma voltage generating section
112 includes a resistance voltage divider (not shown) con-
nected in series between output lines of the first and second
supply voltages Vdd and Vss of the DC-DC conversion
section 114. The voltages divided by the resistance voltage
divider are supplied to the data driver 106 as gamma
voltages GMA.

[0051] As mentioned above, the drive voltage generating
section 200 includes a circuit generating gamma voltages in
addition to the circuits generating the gate high and low
voltages VGH and VGL, a common voltage Vcom, and first
to third supply voltages Vdd, Vss, and Vcc. Further, the
drive voltage generating section 200 is manufactured in the
form of one chip. The single-chip drive voltage generating
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section 200 is mounted to a printed circuit board together
with the timing controller 108.

[0052] Further, the single-chip drive voltage generating
section 200 occupies a small area on the printed circuit board
and can be mounted adjacently to the timing controller 108.
In addition, the single-chip drive voltage generating section
200 shortens the length of a wire in the printed circuit board.
Accordingly, the number of circuit devices and the size of
the printed circuit board can be reduced. Consequently, the
size and/or thickness of the LCD device can be reduced.
[0053] As mentioned above, in the LCD device according
to the present invention, the drive voltages required for the
liquid crystal panel and the drive circuit thereof can be
generated in the single-chip drive voltage generating IC
chip. The single-chip drive voltage generating section occu-
pies a small area on the printed circuit board and can be
mounted adjacently to the timing controller. In addition, the
single-chip drive voltage generating section shortens the
length of a wire in the printed circuit board. Accordingly, the
number of circuit devices and the size of the printed circuit
board can be reduced further. Consequently, the size and/or
thickness of the LCD device can be reduced.

[0054] As the present invention may be embodied in
several forms without departing from the spirit or essential
characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore
all changes and modifications that fall within the metes and
bounds of the claims, or equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:

1. A liquid crystal display device, comprising:

a liquid crystal panel including a plurality of liquid crystal
pixels formed in regions divided by a plurality of gate
lines and a plurality of data lines, each of the pixels
selected by a signal on a corresponding gate line and
driven by a differential voltage between a voltage on a
corresponding data line and a voltage on a common
electrode;

a gate driver configured to drive the plurality of gate lines;

a data driver configured to drive the plurality of data lines
in response to a pixel data stream;

a timing controller configured to control the gate driver
and the data driver; and

a single-chip drive voltage generating section configured
to supply voltages used by the common electrode on
the liquid crystal panel, the gate driver, the data driver,
and the timing controller using an external input volt-
age.

2. The liquid crystal display device according to claim 1,

wherein the drive voltage generating section comprises:

a DC-DC converter configured to generate a first supply
voltage constantly maintaining a high potential by
DC-DC converting the input voltage and a second
supply voltage of a base potential;

a gate high voltage generating section configured to
generate a gate high voltage, allowing the gate driver to
selectively drive the gate lines, using the first and
second supply voltages;
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a gate low voltage generating section configured to gen-
erate a gate low voltage, allowing the gate driver to
selectively disable the gate lines, using the first and
second supply voltages;

a level shifter configured to generate a third supply
voltage, used for driving the gate driver, the data driver,
and the timing controller, by level-shifting the first
supply voltage; and

a common voltage generating section configured to gen-
erate the common voltage to be supplied to the com-
mon electrode of the liquid panel, using the first and
second supply voltages.

3. The liquid crystal display device according to claim 2,
wherein the drive voltage generating section further com-
prises a gamma voltage generating section configured to
generate gamma voltages to be supplied to the data driver by
dividing the difference voltage between the first and second
supply voltages into at least two parts.

4. The liquid crystal display device according to claim 2,
wherein the gate high voltage generating section generates
the gate high voltage by performing a positive voltage
pumping operation in response to a clock from the timing
controller.

5. The liquid crystal display device according to claim 2,
wherein the gate low voltage generating section generates
the gate low voltage by performing a negative voltage
pumping operation in response to a clock from the timing
controller.

6. The liquid crystal display device according to claim 2,
wherein the common voltage generating section comprises:

a voltage divider configured to divide a difference voltage
between the first and second supply voltages; and

a buffer configured to buffer the divided voltage from the
voltage divider and provide the buffered voltage as a
common voltage.

7. A method of driving a liquid crystal display device, the

method comprising:

driving, via a gate driver, a plurality of gate lines on a
liquid crystal display panel included in the liquid
crystal display device;

driving, via a data driver, a plurality of data lines on the
display panel in response to a pixel data stream;

controlling, via a timing controller, the gate driver and the
data driver; and

supplying, via a single-chip drive voltage generating
section, supply voltages used by a common electrode
on the liquid crystal panel, the gate driver, the data
driver, and the timing controller using an external input
voltage.

8. The method according to claim 7, wherein the supply-

ing step comprises:

generating, via a DC-DC converter, a first supply voltage
constantly maintaining a high potential by DC-DC
converting the input voltage and a second supply
voltage of a base potential;

generating, via a gate high voltage generating section, a
gate high voltage, allowing the gate driver to selec-
tively drive the gate lines, using the first and second
supply voltages;

generating, via a gate low voltage generating section, a
gate low voltage, allowing the gate driver to selectively
disable the gate lines, using the first and second supply
voltages;
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generating, via a level shifter, a third supply voltage used
for driving the gate driver, the data driver, and the
timing controller, by level-shifting the first supply
voltage; and

generating, via a common voltage generating section, a
common voltage to be supplied to the common elec-
trode of the liquid panel, using the first and second
supply voltages.

9. The method according to claim 8, wherein the supply-
ing step further comprises generating, via a gamma voltage
generating section, gamma voltages to be supplied to the
data driver by dividing the difference voltage between the
first and second supply voltages into at least two parts.

10. The method according to claim 8, wherein the gate
high voltage generating section generates the gate high
voltage by performing a positive voltage pumping operation
in response to a clock from the timing controller.

11. The method according to claim 8, wherein the gate
low voltage generating section generates the gate low volt-
age by performing a negative voltage pumping operation in
response to a clock from the timing controller.

12. The method according to claim 8, wherein generating
via the common voltage generating section comprises:

dividing, via a voltage divider, a difference voltage
between the first and second supply voltages; and

buffering, via a buffer, the divided voltage from the
voltage divider and provide the buffered voltage as a
common voltage.

13. A method of manufacturing a liquid crystal display
device, the method comprising:

forming a liquid crystal panel including a plurality of
liquid crystal pixels in regions divided by a plurality of
gate lines and a plurality of data lines, each of the pixels
selected by a signal on a corresponding gate line and
driven by a differential voltage between a voltage on a
corresponding data line and a voltage on a common
electrode;

mounting a gate driver configured to drive the plurality of
gate lines on a printed circuit board,

mounting a data driver configured to drive the plurality of
data lines in response to a pixel data stream on the
printed circuit board,

mounting a timing controller configured to control the
gate driver and the data driver on the printed circuit
board;

mounting a single-chip drive voltage generating section
configured to supply voltages used by the common
electrode on the liquid crystal panel, the gate driver, the
data driver, and the timing controller using an external
input voltage on the printed circuit board; and

connecting the printed circuit board to the liquid crystal
panel via the data and gate lines.

14. The method according to claim 13, wherein the drive

voltage generating section comprises:

a DC-DC converter configured to generate a first supply
voltage constantly maintaining a high potential by
DC-DC converting the input voltage and a second
supply voltage of a base potential;

a gate high voltage generating section configured to
generate a gate high voltage, allowing the gate driver to
selectively drive the gate lines, using the first and
second supply voltages;
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a gate low voltage generating section configured to gen-
erate a gate low voltage, allowing the gate driver to
selectively disable the gate lines, using the first and
second supply voltages;

a level shifter configured to generate a third supply
voltage, used for driving the gate driver, the data driver,
and the timing controller, by level-shifting the first
supply voltage; and

a common voltage generating section configured to gen-
erate the common voltage to be supplied to the com-
mon electrode of the liquid panel, using the first and
second supply voltages.

15. The method according to claim 14, wherein the drive
voltage generating section further comprises a gamma volt-
age generating section configured to generate gamma volt-
ages to be supplied to the data driver by dividing the
difference voltage between the first and second supply
voltages into at least two parts.
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16. The method according to claim 14, wherein the gate
high voltage generating section generates the gate high
voltage by performing a positive voltage pumping operation
in response to a clock from the timing controller.

17. The method according to claim 14, wherein the gate
low voltage generating section generates the gate low volt-
age by performing a negative voltage pumping operation in
response to a clock from the timing controller.

18. The method according to claim 14, wherein the
common voltage generating section comprises:

a voltage divider configured to divide a difference voltage

between the first and second supply voltages; and

a buffer configured to buffer the divided voltage from the

voltage divider and provide the buffered voltage as a
common voltage.
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