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LIQUID CRYSTAL PANEL, LIQUID
CRYSTAL DISPLAY DEVICE HAVING THE
SAME AND METHOD FOR DRIVING THE

SAME

[0001] This application claims the benefit of Korean
Patent Application No. 10-2006-0055667, filed on Jun. 21,
2006, which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the present invention relates to a
liquid crystal display panel, and more particularly to a liquid
crystal display panel for a liquid crystal display device.
Embodiments of the invention are suitable for a wide scope
of applications. In particular, embodiments of the invention
are suitable for driving a liquid crystal panel to improve an
image quality of a liquid crystal display device having the
same.

[0004] 2. Description of the Related Art

[0005] The development of information-driven society
leads to a high demand for various forms of display devices.
Examples of these display devices include a liquid crystal
display (LCD) device, a plasma display panel (PDP) device,
and electro luminescence (EL) display device. In particular,
the LCD device, which provides excellent image quality, is
light, compact, consumes low power, and can display full
color images. Accordingly, the LCD device is widely dis-
placing the cathode ray tube (CRT) as a display of choice.
For example, LCD devices are as monitors for car naviga-
tion, portable devices, and television.

[0006] FIG. 1 shows a circuit diagram of a liquid crystal
panel according to the related art. Referring to FIG. 1, a
liquid crystal panel 2 includes a plurality of gate lines GL.1
to GL3 in a first direction, and a plurality of data lines DLL1
to DL3 in a second direction on a first substrate (not shown).
The gate lines GL1 to GL3 cross the data lines DL1 to DL3.
Pixel regions P are defined by crossings of the gate lines
GL1 to GL3 and the data lines DL1 to DL3. The pixel
regions P form a matrix on the first substrate of the liquid
crystal panel. Thin film transistors (TFTs) and pixel elec-
trodes are formed in each pixel region P of the first substrate.
A plurality of common lines VL1 to VL3 are provided in
parallel with the gate lines GL1 to GL3, respectively on the
first substrate.

[0007] Various color filters are disposed in a second sub-
strate (not shown) facing the first substrate to correspond to
the pixel regions P. A liquid crystal material (not shown) is
interposed between the first substrate and the second sub-
strate.

[0008] A plurality of common electrodes are formed in
each of the pixel region P diverging from the common line
VL1 to VL3. The common electrodes are formed in the pixel
regions P in parallel with the pixel electrodes. The common
electrodes are electrically connected to the common lines
VL1 to VL3.

[0009] Each of the pixel electrodes and the common lines
overlaps to form a storage capacitance C_,. The storage
capacitance C,, maintains a data voltage supplied to the pixel
electrode during one frame period. Additionally, a liquid
crystal capacitance C,,_ is formed by the liquid crystal mate-
rial between the pixel electrode and the common electrode.
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The liquid crystal capacitance C,. maintains an electric
potential difference between the data voltage supplied to the
liquid crystal and a common voltage of the common elec-
trode.

[0010] The TFT is turned on by a scan signal supplied to
the gate lines GL1 to GL3 of the liquid crystal. A data
voltage supplied to the data lines DL1 to DL3 is applied to
the pixel electrode through the TFT. A common voltage
supplied to the common lines VL1 to VL3 is applied to the
common electrode. An electric field is generated by an
electric potential difference between the data voltage and the
common voltage. A desired image is displayed by changing
an optical characteristics of the liquid crystal material in
accordance with the generated electric field.

[0011] The data voltage supplied to the liquid crystal panel
2 can be periodically inverted to prevent afterimages and
flickers. The inverted data voltage is supplied between dots,
lines, or frames. For example, a positive polarity data
voltage having a higher level than the common voltage is
supplied during a first time period. Then, the data voltage is
inverted during a second time period by supplying a nega-
tive polarity data voltage having a lower level than the
common voltage. The positive polarity data voltage and the
negative polarity data voltage are alternately supplied.
[0012] FIG. 2 is a voltage waveform applied to the liquid
crystal panel of FIG. 1. Referring to FIG. 2, the scan signal
applied to the gate line supplies a gate high voltage Vg
having a higher level during one horizontal period H in one
frame period, and a gate low voltage V; having a low level
during the remaining part of the frame period. Accordingly,
the TFT is turned on by the gate high voltage V,, and is
turned off by the gate low voltage V ;.

[0013] When the gate high voltage V , is inverted into the
gate low voltage V;, the TFT is turned off, and a data
voltage V, charged in the pixel electrode causes a voltage
drop, such as a kick-back voltage AV . Accordingly, the data
voltage V , which drops by an amount corresponding to the
kick-back voltage AV, is charged in the pixel electrode.
[0014] The kick-back voltage AV, is expressed as Equa-
tion (1):

Ces M

AV, = ————— (Vo - Vi
f ng+cﬂ+clc( o — Var)

where AV, represents a kick-back voltage. C, denotes a
capacitor between a gate electrode and a source electrode in
TFT, C,, denotes a storage capacitor, C,. denotes a liquid
crystal capacitor. V., and V;; represent a gate high voltage
and a gate low voltage, respectively.

[0015] In the related art LCD device, the kick-back volt-
age AV, occurs in a positive polarity data voltage and a
negative polarity data voltage. In this case, although the
positive polarity data voltage and the negative polarity data
voltage have an identical grayscale, the common voltage
does not have an intermediate value. Thus, flickers occur
because an identical grayscale can not produced. The com-
mon voltage needs to be tuned to prevent these flickers.
[0016] Additionally, since a gamma voltage value needs to
be tuned to prevent the flickers, an additional unit, such as
a tuner, is required to tune the gamma voltage value.
Therefore, the gamma voltage generator becomes compli-
cated, and increases in size.
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[0017] Moreover, the related art gamma voltage generator
includes a positive polarity gamma voltage generator gen-
erating a gamma voltage corresponding to white, and a
negative polarity gamma voltage generator for generating a
gamma voltage corresponding to black. Thus, the related art
LCD device requires two different gamma voltage genera-
tors white and black, a circuit of a gamma voltage generator
becomes more complicated, and its size increases more.

SUMMARY OF THE INVENTION

[0018] Accordingly, embodiments of the present invention
are directed to a liquid crystal pane, a liquid crystal display
device having the same, and a method for driving the same
that substantially obviate one or more problems due to
limitations and disadvantages of the related art.

[0019] An object of the present invention is to provide a
liquid crystal panel capable of preventing flicker.

[0020] Another object of the present invention is to pre-
vent flicker in a liquid crystal display device.

[0021] Another object of the present invention is to pro-
vide a method for driving a liquid crystal panel to prevent
flicker.

[0022] Another object of the present invention is to pro-
vide a method for driving a liquid crystal panel to prevent
flicker using a simplified circuit.

[0023] Another object of the present invention is to pro-
vide a device having a reduced complexity for driving a
liquid crystal panel to prevent flicker using a reduced.
[0024] Additional features and advantages of the inven-
tion will be set forth in the description of exemplary embodi-
ments which follows, and in part will be apparent from the
description of the exemplary embodiments, or may be
learned by practice of the exemplary embodiments of the
invention. These and other advantages of the invention will
be realized and attained by the structure particularly pointed
out in the written description of the exemplary embodiments
and claims hereof as well as the appended drawings.
[0025] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a liquid crystal panel
includes a gate line; a data line crossing the gate line to
define a pixel region; a common line parallel to the gate line;
a first switching part in the pixel region for applying a first
voltage from the data line to the pixel region; and a second
switching part in the pixel region for applying a second
voltage from the common line to the pixel region, wherein
the first and second switching parts are simultaneously
switched on through the gate line.

[0026] In another aspect, an LCD device includes a liquid
crystal panel including a plurality of pixel regions; a gate
driver supplying scan signals to activate the pixel regions; a
gamma voltage generator, including a buffer for buffering at
least a first gamma voltage and an inverter for inverting the
at least first gamma voltage to generate at least a second
gamma voltage symmetrical to the at least first gamma
voltage with respect to a common voltage; and a data driver
supplying data voltages to the activated pixel regions in
accordance with the at least first and the at least second
gamma voltages from the gamma voltage generators.
[0027] In another aspect, a method is presented for driving
a liquid crystal display device including a liquid crystal
panel with a plurality of pixel regions; the method includes
activating the pixel regions by supplying scan signals
thereto; buffering at least a first gamma voltage; generating
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at least a second gamma voltage symmetrical to the at least
first gamma voltage with respect to a common voltage; and
supplying data voltages to the activated pixel regions in
accordance with the at least first and the at least second
gamma voltages.

[0028] 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

[0029] 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. In the drawings:

[0030] FIG. 1 shows a circuit diagram of a liquid crystal
panel according to the related art;

[0031] FIG. 2 shows a voltage waveform applied to the
liquid crystal panel of FIG. 1;

[0032] FIG. 3 shows a schematic diagram of an LCD
device according to an embodiment of the present invention;
[0033] FIG. 4 shows a circuit diagram of a liquid crystal
panel in the LCD device of FIG. 3;

[0034] FIG. 5 shows a voltage waveform applied to the
liquid crystal panel of FIG. 4; and

[0035] FIG. 6 shows a schematic diagram of the gamma
voltage generator of FIG. 3.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0036] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used through-
out the drawings to refer to the same or like parts.

[0037] FIG. 3 shows a schematic diagram of an LCD
device according to an embodiment of the present invention.
Referring to FIG. 3, the LCD device includes a liquid crystal
panel 102, a gate driver 104, a gamma voltage generator 110,
a data driver 106, and a timing controller 108. The liquid
crystal panel 102 includes pixel regions P defined by a
plurality of gate lines GL1 to GLn and a plurality of data
lines DL1 to DLm crossing each other. The pixel regions P
are arranged in a matrix. The gate driver 104 activates the
gate lines GL1 to GLu of the liquid crystal panel 102. The
gamma voltage generator 110 generates a gamma voltage
that is converted to a data voltage corresponding to an input
data signal. The data driver 106 supplies the data voltage to
the data lines DL1 to DLm of the liquid crystal panel 102.
The timing controller 108 controls the gate driver 104 and
the data driver 106.

[0038] FIG. 4 shows a circuit diagram of a liquid crystal
panel in the LCD device of FIG. 3.

[0039] FIG. 5 shows a voltage waveform applied to the
liquid crystal panel of FIG. 4. Referring to FIG. 4, the liquid
crystal panel 102 includes a plurality of gate lines GL1 to
GL3 in a first direction, and a plurality of data lines DL1 to
DL3 in a second direction crossing the plurality of gate lines
GL1 to GL3.

[0040] A plurality of common lines VL1 to VL3 are
parallel with the gate lines GL1 to GL3, respectively. Each
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of the common lines VL1 to VL3 is adjacent to a corre-
sponding one of the of the gate lines GL1 to GL3.

[0041] A pixel region P is defined by each crossing of the
gate lines GL.1 to GL3 and the data lines DL1 to DL3. Each
pixel region P includes first and second thin film transistors
(TFTs) TFT-1 and TFT-2, a pixel electrode, and a common
electrode. The pixel electrode is electrically connected to the
first TFT TFT-1, and the common electrode is electrically
connected to the second TFT TFT-2.

[0042] Each of the pixel electrode and the common elec-
trode may include a plurality of bar-like portions. For
example, bar-like portions in the pixel electrode and the
common electrode may alternate with each other alternately.
In an embodiment, a first bar-like portion of the pixel
electrode is adjacent to a first bar-like portion of the common
electrode; a second bar-like portion of the pixel electrode is
adjacent to the first bar-like portion of the common elec-
trode; and a second bar-like portion of the common electrode
is adjacent to the second bar-like portion of the pixel
electrode.

[0043] A gate of the first TFT TFI-1 may be connected to
the gate line, a source thereof may be connected to the data
line, and a drain thereof may be connected to the pixel
electrode. Accordingly, a data voltage can be applied from
the data line to the pixel electrode of the pixel region P by
switching the first TFT TFT-1.

[0044] A gate of the second TFT TF1-2 may be connected
to the gate line, a source thereof may be connected to the
common line, and a drain thereof may be connected to the
common electrode. Accordingly, a common voltage can be
applied from the common line to the common electrode of
the pixel region P by switching the second TFT TFT-2.
[0045] Thus, because the first and second TFTs TFT-1 and
TFT-2 are connected to a common gate line, the first and
second TFTs TFT-1 and TFT-2 are turned on simultaneously
when a gate high voltage V 4 is supplied to the common
gate line. Hence, the data voltage is applied to the pixel
electrode of the pixel region P through the first TFT TFT-1,
and the common voltage is applied to the common electrode
of the pixel region P through the second TFT TFT-2.
[0046] When the gate low voltage V; is supplied to the
corresponding gate line, the first and second TFTs TFT-1 and
TFT-2 are turned off simultaneously. Accordingly, the data
voltage is not applied to the pixel electrode and the common
voltage is not applied to the common electrode.

[0047] Similarly, because the first and second TFTs TF1-1
and TFT-2 are turned on or turned off simultaneously by a
scan signal supplied to a corresponding gate line, kick-back
voltages may occur in the first and second TFTs TFT-1 and
TFT-2.

[0048] In an embodiment, the first TFT TFT-1 has a
parasitic capacitance substantially equal to that of the second
TFT TFT-2. For example, the parasitic capacitance C_,
between the gate and the source, the parasitic capacitance
C between the gate and the draln and the parasitic capaci-
tance C,, between the source and the drain of the first TFT
TFT-1 are substantially equal to the parasitic capacitance C,,
between the gate and the source, the parasitic capacitance
C between the gate and the drain, and the parasitic capaci-
tance C 4 between the source and the drain of the second
TFT TFT-2, respectively.

[0049] When the parasitic capacitances of the first and
second TFTs TFT-1 and TFT-2 are substantially equal,
respectively, and in accordance with Equation (1), the kick-
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back voltages are identical in the first and second TFTs
TFT-1 and TFT-2. Accordingly, flickers do not occur
because the kick back voltage generated in the first TFT
TFT-1 is substantially equal to the kick back voltage gen-
erated in the second TFT TFT-2.

[0050] Moreover, because there is no flicker, no further
adjustment of the common voltage or the gamma value is
required. Accordingly, a circuit implementation of the
gamma voltage generator 110 decreases in complexity and
because a gamma value adjusting unit is not required in the
gamma voltage generator 110.

[0051] The pixel electrode and the common line are over-
lapped to form a storage capacitance C,,. The storage
capacitance C,, maintains a data voltage supplied to the pixel
electrode during one frame period. Additionally, a liquid
crystal capacitance C,. is formed by the liquid crystal
between the pixel electrode and the common electrode. The
liquid crystal capacitance C,. maintains an electric potential
difference between a data voltage of the pixel electrode and
a common voltage of the common electrode.

[0052] The gate lines GL1 to GL3, the data lines DL1 to
DL3, the first and second TFTs TFT-1 and TFT-2, the pixel
electrodes, and the common lines VL1 to VL3 are formed on
a first substrate (not shown) of the liquid crystal panel.
Various color filters corresponding to each of pixel regions
P are disposed in a second substrate (not shown) facing the
first substrate. A liquid crystal material is interposed
between the first substrate and the second substrate.

[0053] The first and second TFTs TFT-1 and TFT-2 are
turned on by a scan signal supplied to the gate lines GL1 to
GL3 of the liquid crystal, and then a data voltage supplied
to the data lines DL1 to DL3 is applied to the pixel electrode
through the first TFT TFT-1. A common voltage supplied to
the common lines VL1 to VL3 is applied to the common
electrode through the second TFT TFT-2.

[0054] Accordingly, an electric field is generated in the
pixel region P by an electric potential difference between the
data voltage applied to the pixel electrode and the common
voltage applied to the common electrode. A desired image is
displayed by changing the optical characteristics of the
liquid crystal material in accordance with the electric field.

[0055] 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 by using vertical/
horizontal synchronization signals Vsync/Hsync supplied
from an external system (not shown), a data enabler DE
signal, and a predetermined clock signal. The timing con-
troller 108 aligns data signals supplied from the external
system in a format suitable for the liquid crystal panel to
supply the data signals to the data driver 106.

[0056] The gate driver 104 sequentially supplies scan
signals to gate lines GL1 to GLn according to the gate
control signal supplied from the timing controller 108. The
data driver 106 sequentially supplies scan signals to data
lines DL1 to DLn according to the data control signal
supplied from the timing controller 108.

[0057] The gamma voltage generator 110 generates a
plurality of gamma voltages by using a power supply
voltage V ;, generated from a power supply unit (not shown).
The generated gamma voltage is supplied to the data driver
106. The data driver 106 generates a data voltage by
referring to the gamma voltage supplied from the gamma
voltage generator 110 according to the data signal supplied
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from the timing controller 108. Accordingly, the gamma
voltage corresponding to the data signal can be generated as
the data voltage.

[0058] FIG. 6 shows a schematic diagram of the gamma
voltage generator of FIG. 3. Referring to FIGS. 3 and 6, the
gamma voltage generator 110 includes a buffering unit 112
for holding a plurality of gamma voltages and an inverting
unit 115 for inverting the plurality of gamma voltages. The
buffering unit 112 amplifies the plurality of gamma voltages.
A unit for generating a plurality of gamma voltages may be
further included in the gamma voltage generator 110. For
example, the plurality of gamma voltages may be generated
using a voltage divider rule. The gamma voltages can be
generated in a positive polarity gamma generating unit or a
negative gamma generating unit (not shown).

[0059] Four exemplary gamma voltages V1-High to
V4-High are shown in FIG. 6. However, in an embodiment
of the present invention, more than four gamma voltages
may be used. The four gamma voltages in FIG. 6 have a
higher level than the common voltage and correspond to
white. The gamma voltage generator 110 can generate a
gamma voltage corresponding to black by using the gamma
voltage corresponding to white. For example, the black
grayscale can be generated by inverting the white grayscale
through the inverting unit 11. Accordingly, a circuit of the
gamma voltage generator 110 becomes simpler with a
smaller size.

[0060] In accordance with an embodiment of the present
invention, a plurality of gamma voltages V1-High to
V4-High corresponding to white are supplied to the buffer-
ing unit 112. The plurality of gamma voltages V1-High to
V4-High are inputted to the buffering unit 112 and the
inverting unit 114 simultaneously. Moreover, a common
voltage V_,,, 1s simultaneously inputted to the buffering unit
112 and the inverting unit 114 as a reference voltage V, .10
generate gamma voltages V1-Low to V4-Low.

[0061] The inverting unit 114 may include a plurality of
inverting amplifiers to invert each of the four gamma
voltages V1-High to V4-High. The common voltage V_,,,
and the gamma voltage corresponding to white are inputted
to each of the inverting amplifiers. Each of the inverting
amplifiers generates a gamma voltage corresponding to
black, which is symmetrical to a gamma voltage correspond-
ing to white, by using the common voltage V_,,, as the
reference voltage V, .

[0062] For example, when a large number of gamma
voltages V2-High corresponding to white are 8 V, and a
reference voltage is 5V, the inverting amplifier can generate
a 2V gamma voltage V3-Low corresponding to black, which
is symmetrical to the 8 V gamma voltage V2-High with
respect to a reference voltage of 5V.

[0063] Accordingly, the gamma voltage generator 110 can
generates the gamma voltage corresponding to white and the
gamma voltage corresponding to black by only using the
gamma voltage corresponding to white. Alternatively, the
gamma voltage generator 110 can generates the gamma
voltages corresponding to white and black by only using the
gamma voltage corresponding to black.

[0064] In anembodiment of the present invention, the first
TFT is connected to the pixel electrode, and the second TET
is connected to the common electrode. The first and second
TFTs may be switched simultaneously. Accordingly, after
causing kick-back voltages in the first and second TFTs, the
kick-back voltage dropped from the data voltage is offset by
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the kick-back voltage dropped from the common voltage.
Therefore, flickers do not occur. Hence, no adjustment of the
common voltage or the gamma voltage is required to prevent
flickers. Thus, a gamma voltage adjusting unit for prevent-
ing flickers is unnecessary in the gamma voltage generator.
Therefore, the complexity and the size of the circuit
embodying the gamma voltage generator are reduced.
[0065] Moreover, in an embodiment of the present inven-
tion, the gamma voltage generator may include a single unit
for generating a gamma voltage corresponding to white. The
gamma voltage corresponding to black can be generated
from the single unit by inverting the gamma voltage corre-
sponding to white. Therefore, the complexity and the size of
the circuit embodying the gamma voltage generator are
reduced.

[0066] Furthermore, in an embodiment of the present
invention, the gamma voltage generator may include a
single unit for generating a gamma voltage corresponding to
black. The gamma voltage corresponding to white can be
generated from the single unit by inverting the gamma
voltage corresponding to black. Therefore, the complexity
and the size of the circuit embodying the gamma voltage
generator are reduced.

[0067] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
exemplary embodiments of the present invention. Thus, it is
intended that embodiments of the present invention cover
the modifications and variations of the embodiments
described herein provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A liquid crystal panel, comprising:

a gate line;

a data line crossing the gate line to define a pixel region;

a common line parallel to the gate line;

a first switching part in the pixel region for applying a first

voltage from the data line to the pixel region; and

a second switching part in the pixel region for applying a

second voltage from the common line to the pixel
region,

wherein the first and second switching parts are simulta-

neously switched on through the gate line.

2. The liquid crystal panel according to claim 1, wherein
the first and second switching parts have a substantially
equal capacitance.

3. The liquid crystal panel according to claim 1, wherein
a first kick-back voltage of the first switching part is sub-
stantially equal to a second kick-back voltage of the second
switching part.

4. The liquid crystal panel according to claim 1, wherein
a gate of the first switching part is connected to the gate line,
a source thereof is connected to the data line, and a drain
thereof is connected to a pixel electrode of the pixel region.

5. The liquid crystal panel according to claim 4, wherein
a gate of the second switching part is connected to the gate
line, a source thereof is connected to the common line, and
a drain thereof is connected to the common electrode.

6. An LCD device, including the liquid crystal panel of
claim 1.

7. An LCD device, comprising:

a liquid crystal panel including a plurality of pixel

regions;

a gate driver supplying scan signals to activate the pixel

regions;
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a gamma voltage generator, including a buffer for buff-
ering at least a first gamma voltage and an inverter for
inverting the at least first gamma voltage to generate at
least a second gamma voltage symmetrical to the at
least first gamma voltage with respect to a common
voltage; and

a data driver supplying data voltages to the activated pixel
regions in accordance with the at least first and the at
least second gamma voltages from the gamma voltage
generators.

8. The LCD device according to claim 7, wherein the first

gamma voltage corresponds to white.

9. The LCD device according to claim 8, wherein the
second gamma voltage corresponds to black.

10. The LCD device according to claim 7, further com-
prising an amplifier for amplifying at least the first gamma
voltage.

11. The LCD device according to claim 7, wherein the
liquid crystal panel comprising:

a gate line;

a data line crossing the gate line to define a pixel region;

a common line parallel to the gate line;

a first switching part in the pixel region for applying a first
voltage from the data line to the pixel region; and

a second switching part in the pixel region for applying a
second voltage from the common line to the pixel
region,

wherein the first and second switching parts are simulta-
neously switched on through the gate line.

12. The liquid crystal panel according to claim 11,
wherein the first and second switching parts have a substan-
tially equal capacitance.

13. The liquid crystal panel according to claim 11,
wherein a first kick-back voltage of the first switching part
is substantially equal to a second kick-back voltage of the
second switching part.

14. The liquid crystal panel according to claim 11,
wherein a gate of the first switching part is connected to the
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gate line, a source thereof is connected to the data line, and
a drain thereof is connected to a pixel electrode of the pixel
region.

15. The liquid crystal panel according to claim 14,
wherein a gate of the second switching part is connected to
the gate line, a source thereof is connected to the common
line, and a drain thereof is connected to the common
electrode.

16. A method for driving a liquid crystal display device
including a liquid crystal panel with a plurality of pixel
regions, the method comprising:

activating the pixel regions by supplying scan signals

thereto;

buffering at least a first gamma voltage;

generating at least a second gamma voltage symmetrical

to the at least first gamma voltage with respect to a
common voltage; and

supplying data voltages to the activated pixel regions in

accordance with the at least first and the at least second
gamma voltages.

17. The method according to claim 16, wherein the first
gamma voltage corresponds to white.

18. The method according to claim 17, wherein the second
gamma voltage corresponds to black.

19. The method according to claim 18, including ampli-
fying at least the first gamma voltage.

20. The method according to claim 16, further compris-
ing:

switching a first voltage from a data line to the pixel

region; and

simultaneously switching a second voltage from a com-

mon line to the pixel region to equalize a first kick-back
voltage and a second kick-back voltage resulting from
the simultaneously switching the first and second volt-
ages to the pixel region.
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