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LIQUID CRYSTAL PANEL AND LIQUID
CRYSTAL DISPLAY DEVICE HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. 119 to
Korean Patent Application No. 10-2008-0093152, filed on
Sep. 23, 2008, which is hereby incorporated by reference in
its entirety.

BACKGROUND

1. Field of the Disclosure

This disclosure relates to a liquid crystal display (LCD)
device, and more particularly to aliquid crystal panel improv-
ing picture-quality through the minimization of vertical
cross-talk phenomenon, and an LCD device having the same.

2. Description of the Related Art

In general, LCD devices control the light transmittance of
aliquid crystal in order to display an image. To this end, LCD
devices include a liquid crystal panel with a matrix of pixel
regions and a drive unit for driving the liquid crystal panel.

A plurality of gate lines and a plurality of data lines are
arranged to cross each other on the liquid crystal panel. These
perpendicularly crossing gate and data lines define the pixel
regions.

Also, acommon electrode and plural pixel electrodes to be
applied to each of the pixel regions are formed on the liquid
crystal panel. Each of the pixel electrodes is connected to the
respective data line via the source and drain electrodes of a
thin film transistor which is employed as a switching element.
The thin film transistor is turned on by a scan pulse applied to
its gate electrode through the respective gate line. This in turn
charges the pixel electrode through a data signal on the
respective data line. These thin film transistors can be
arranged 1n a zigzag shape on the liquid crystal panel.

The LCD device as configured above can be driven in a
one-dot inversion system, a column inversion system, a line
inversion system, or a z-inversion system, among others. If an
LCD device driven in the z-inversion system displays a pat-
tern consisting of a central portion of black and a peripheral
portion of gray on the liquid crystal pane. the data lines
positioned in the central portion of the liquid crystal panel
have loads larger than those in its peripheral portions, as black
data signals are applied to the central portion of the liquid
crystal panel. This result in the generation of a difference
between leakage currents caused by the data lines positioned
the central and peripheral portions of the liquid crystal panel.

Such a difference between the leakage currents induces the
generation of a vertical cross-talk along the data line. As a
result, the picture-quality of the LCD device is deteriorated.

SUMMARY OF THE INVENTION

Accordingly, the present embodiments are directed to an
LCD device that substantially obviates one or more of prob-
lems due to the limitations and disadvantages of the related
art.

An object of the present embodiment is to provide a liquid
crystal panel minimizing the vertical cross-talk by reducing
the leakage current difference between its data lines, and an
LCD device having the same.

Another object of the present embodiment is to provide a
liquid crystal panel with an improved picture-quality, and an
LCD device having the same.
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Additional features and advantages of the embodiments
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the embodiments. The advantages of the embodi-
ments will be realized and attained by the structure particu-
larly pointed out in the written description and claims hereof
as well as the appended drawings.

According to one general aspect of the present embodi-
ment, a liquid crystal panel includes: a plurality of gate lines;
a first data line crossing the plural gate lines to define pixel
regions and electrically connected to a thin film transistor
within each of the pixel regions; a second data line formed
adjacently to the first data line and not to electrically con-
nected to the thin film transistor; and a pixel electrode elec-
trically connected to a drain electrode of the thin film transis-
tor and formed to partially overlap with the second data line.

A liquid crystal panel according to another general aspect
of the present embodiment includes: a plurality of gate lines;
a first data line crossing the plural gate lines to define pixel
regions and electrically connected to a thin film transistor
within each of the pixel regions; a second data line formed
adjacently to the first data line and not electrically connected
to the thin film transistor; and a pixel electrode electrically
connected to a drain electrode of the thin film transistor and
formed to partially overlap with the second data line.

An LCD device according to still another general aspect of
the present embodiment includes: a liquid crystal panel
including a plurality of gate lines, a first data line crossing the
plural gate lines to define pixel regions and electrically con-
nected to a thin film transistor within each of the pixel regions,
a second data line formed adjacently to the first data line and
not electrically connected to the thin film transistor, and a
pixel electrode electrically connected to a drain electrode of
the thin film transistor and formed to partially overlap with
the second data line; a gate driver applying a scan signal to the
plural gate lines; and a data driver supplying the first and
second data lines with video signals of different polarities.

An LCD device according to further still another general
aspect of the present embodiment includes: a liquid crystal
panel including a plurality of gate lines, a first data line
crossing the plural gate lines to define pixel regions and
electrically connected to a thin film transistor within each of
the pixel regions, a second data line formed adjacently to the
first data line and not electrically connected to the thin film
transistor, and a pixel electrode electrically connected to a
drain electrode of the thin film transistor and formed to be
separated from the first and second data line by asymmetric
distances; a gate driver applying a scan signal to the plural
gate lines; and a data driver supplying the first and second data
lines with video signals of different polarities.

Other systems, methods, features and advantages will be,
or will become, apparent to one with skill in the art upon
examination of the following figures and detailed description.
Tt is intended that all such additional systems, methods, fea-
tures and advantages be included within this description, be
within the scope of the invention, and be protected by the
following claims. Nothing in this section should be taken as a
limitation on those claims. Further aspects and advantages are
discussed below in conjunction with the embodiments. It is to
be understood that both the foregoing general description and
the following detailed description of the present disclosure
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the embodiments and are
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incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the disclosure. In the drawings:

FIG. 1 is a view showing an LCD device according to an
embodiment of the present disclosure;

FIG. 2 is a view showing a circuitry of portion “A” in FIG.
1

FIG. 3 is a view showing a detail portion “A” in FIG. 1;

FIGS. 4A and 4B are views showing a column spacer
included in the LCD device of FIG. 1,

FIG. S is across-sectional view showing a sectional surface
taken along the line B-B' of FIG. 3;

FIG. 6 is a circuit diagram showing another embodiment of
the pixel regions shown in FIG. 1;

FIG. 7 is a view showing in detail a lay-out of the pixel
regions shown in FIG. 6;

FIG. 8 is across-sectional view showing a sectional surface
taken along the line C-C' of FIG. 7,

FIG. 9 is across-sectional view showing a sectional surface
taken along the line D-D' of FIG. 7,

FIG. 10 is a view showing a liquid crystal panel in which a
pattern for testing for cross-talk is displayed,

FIG. 11 is a waveform diagram showing drive voltages for
the liquid crystal panel of FIG. 10; and

FIG. 12 is an experimental chart showing the cross-talk
generation number along the interval between the pixel elec-
trode and the data line which is not connected to the thin film
transistor.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments
of the present disclosure, examples of which are illustrated in
the accompanying drawings. These embodiments introduced
hereinafter are provided as examples in order to convey their
spirits to the ordinary skilled person in the art. Therefore,
these embodiments might be embodied in a different shape,
so are not limited to these embodiments described here. Also,
the size and thickness of the device might be expressed to be
exaggerated for the sake of convenience in the drawings.
Wherever possible, the same reference numbers will be used
throughout this disclosure including the drawings to refer to
the same or like parts.

FIG. 1 is a view showing an LCD device according to an
embodiment of the present disclosure. As shownin FIG. 1, the
LCD device of the present embodiment includes a liquid
crystal panel 102 on which liquid crystal cells are arranged in
a matrix shape, as well as a gate driver 104 for driving gate
lines GL1~GLn on the liquid crystal panel 102, and a data
driver 106 for driving data lines DL1~DLm on the liquid
crystal panel 102.

The plural gate lines GL1~GLn and the plural data lines
DL1~DLm on the liquid crystal panel 102 cross each other
and define a plurality of pixel regions. The pixel regions each
include a thin film transistor TFT.

The thin film transistors TFT are arranged in a zigzag shape
along the data lines DL1~DLm. As such, liquid crystal cells
each positioned in the respective pixel regions are connected
to the respective data lines DL1~DLm. In other words, the
liquid crystal cells in the same column are alternately con-
nected to adjacent the different data lines, along a y-axis
direction

For example, odd-numbered thin film transistors TFT con-
nected to odd-numbered gate lines GL.1,GL3, . .., GLn-1 are
connected to the first through m-1th data lines DL1,
DL3, ..., DLm-1. On the contrary, even-numbered thin film
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transistors TFT connected to odd-numbered gate lines GL1,
GL3, ..., GLn-1 are connected to second through mth data
lines DL2,DL4, ..., DLm.

Such thin film transistors TFT respond to scan signals from
the respective gate lines GL1~GLn and selectively apply data
signals from the respective data lines DL1~DLm to the
respective liquid crystal cells. Each of the liquid crystal cells
drives the liquid crystal between a pixel electrode and a com-
mon electrode, adjusting the light transmittance of the liquid
crystal.

The gate driver 104 sequentially supplies the gate lines
GL1~GLn with the scan signal in order to drive the thin film
transistors TFT connected to the respective gate line GL.

The data driver 106 converts video data for one horizontal
line into video signals which are analog signals. Also, the data
driver 106 applies the video signals for one horizontal line to
the data lines DL.1~DLm during one horizontal synchronous
period during which the scan signal is applied to the gate line
GL. In this case, the data driver 106 applies the video signals
to the data lines DL.1~DLm in a column inversion system.

More specifically, the data driver 106 supplies an odd-
numbered data line and an even-numbered data line with
video signals which have polarities contrary to each other
during one frame period. Also, the data driver 106 either
originally applies the video signals or shifts the video signals
to the right side by one channel before applying them during
every horizontal synchronous period, in order to apply the
video signals to the liquid crystal cells arranged zigzag
according to the data lines. In other words, the data driver 106
is driven in the column inversion system, and applies the
video signals, in their original location or after shifting to the
right by one channel, every horizontal synchronous period,
thereby driving the liquid crystal cells arranged zigzag
according to the data lines DL1~DLm in a dot-inversion
system.

FIG. 2 is a view showing a circuitry of the portion “A” in
FIG. 1. FIG. 3 is a view showing in detail the portion “A” in
FIG. 1. As shown in FIGS. 2 and 3, first to fourth pixel regions
P1 to P4 are defined by means of first and second gate lines
GL1and GL.2 and first to third data lines DL1 to DL3 crossing
the gate lines GL1 and GL2.

More specifically, the first pixel region P1 is defined by the
first gate line GL1 and the first and second data lines DL1 and
DL2 crossing the first gate DL1. The second pixel region P2
is defined by means of the first gate line GL.1 and the second
and third data lines DI.2 and DL3 crossing the first gate line
GL1. Similarly, the third pixel region P3 is defined by means
of the second gate line GL.2 and the first and second data lines
DL1 and DL2. The fourth pixel region P4 is defined by means
ofthe second gate line GL.2 and the second and third data lines
DL2 and DL3 crossing the second gate line GL2.

On each of the first to fourth pixel regions P1 to P4, a thin
film transistor TFT and a pixel electrode 128 connected
thereto are formed. A common electrode 130 is formed on
each of the first to fourth pixel regions P1 to P4. Although the
common electrode 130 is formed in a “U” shape on each of
the first to fourth pixel regions P1 to P4 as shown in drawing,
the common electrode 130 can be modulated in a variety of
shapes as long as it forms an electric field together with the
pixel electrode 128. The thin film transistor TFT formed on
the first pixel region P1 is electrically connected to the first
data line DL1. The thin film transistors each TFT formed on
the second and third pixel regions P2 and P3 are electrically
connected to the second data line DL.2. The thin film transistor
TFT formed on the fourth pixel region P4 is electrically
connected to the third data line DL3.
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As described above, the transistors TFT connected to the
first gate line GL1 are connected to the first and second data
lines DL1 and DL2 directly to the left of the pixel electrodes
128. On the other hand, the transistors TFT connected to the
second gate line GL2 connected to the second and third data
lines DL2 and DL3 directly to the right of the pixel electrodes
128.

The pixel electrodes 128 formed on the third and fourth
pixel regions P3 and P4 are overlapped by the first gate line
GL1. The pixel electrodes 128 formed on the first and second
pixel regions P1 and P2 are not overlapped by any gate lines
because no gate line is formed on the top area adjacent to the
top edges of the first and second pixel regions P1 and P2.

Each of the thin film transistors formed on the first to fourth
pixel regions P1to P4 includes a gate electrode 110 formed to
protrude from the respective gate line GL, an active layer 112
formed to overlap with the gate electrode 110, as well as
source and drain electrodes 114 and 116 formed opposite the
active layer 112. The source electrode 114 is formed to pro-
trude from the respective data line DL, and the drain electrode
116 is electrically connected to the respective pixel electrode
128 through a contact hole H. Although the active layer 112 is
formed in an island structure opposite to the source and drain
electrodes 114 and 116 as shown in drawing, the active layer
112 can be formed to overlap with part of the respective gate
line GL from which the gate electrode 110 protrudes, in order
to compensate a parasitic capacitor Cgs caused between the
gate and source electrodes 110 and 114 of the thin film tran-
sistor TFT.

An array substrate (not shown) with such thin film transis-
tors TFT formed on it is combined with a color filter substrate
(not shown) including color filters and a black matrix (not
shown). A liquid crystal layer (not shown) is formed between
the array substrate and the color filter substrate. In this case, a
first column space 136 shown in FIG. 4A is formed on the
color filter substrate opposite to each of the thin film transis-
tors TFT, in order to maintain a cell gap between the array
substrate and the color filter substrate. In addition, second
column spacers 138 are formed on the color filter substrate
opposite to parts of the gate lines GL.

As the first column spacer 136 is a column spacer main-
taining the cell gap, it is formed on the color filter substrate of
asuitable size to contact with the thin film transistor TFT. The
first column spacers 136 are arranged in a zigzag pattern on
the color filter substrate because they are formed opposite the
thin film transistors TFT.

The second column spacers 138 are formed on the color
filter substrate opposite to the gate line GL of a suitable size
to be separated from the array substrate by the thickness of the
thin film transistor (i.e., a coverage step caused by the forma-
tion of the thin film transistor TFT). As such, the second
column spacers 138 can maintain the cell gap between the
array substrate and the color filter substrate, even though the
liquid crystal panel including the combined array and color
filter substrates is pressed by an external force.

The pixel electrodes 128 connected to the odd-numbered
datalines DL1,DL3, ..., DLm-1 and the pixel electrodes 128
connected to the even-numbered data lines DL2, D14, .. .,
DLm receive the video signal having different polarities, as
described above. Accordingly, the pixel electrodes 128 on the
first and fourth pixel region P1 and P4 connected to the first
and third data lines DL1 and DL3 receive video signals of a
positive polarity (+), while the pixel electrodes 128 on the
second and third pixel regions P2 and P3 connected to the
second data line DL2 receive video signals of a negative

polarity (-).
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The pixel electrodes 128 on the first to fourth pixel regions
P1 to P4 are formed to be separated from the adjacent data
lines DL1 and DL2 by a fixed distance. For the convenience of
explanation, the pixel electrodes 128 on the first pixel region
P1 and the first and second data lines DL1 and DL2 adjacent
thereto will be described in detail.

FIG. 5 is a cross-sectional view showing a sectional surface
taken along the line B-B' of FIG. 3. As shown in FIG. 5, a
common electrode 130 is formed on a substrate 100, and an
insulation layer 132 is formed on the substrate 100 with the
common electrode 130. On the substrate 100 with the insu-
lation layer 132, first and second data lines DL.1 and D2 are
formed. Also, a passivation (or protective) layer 134 is formed
on the substrate 100 with the first and second data lines DL1
and DL2, and a pixel electrode 128 is formed on the passiva-
tion layer 134.

A first parasitic capacitor Cdpl may be generated between
the first data line DL1 and the pixel electrode 128, and a
second parasitic capacitor Cdp2 may be generated between
the second data line DL2 and the pixel electrode 128. In this
case, a capacitance difference (or deviation) can be generated
between the first and second capacitors Cdpl and Cdp2
because the distance (hereinafter, “first distance d1”’) between
the first data line DL1 and the pixel electrode 128 is not the
same as the distance (hereinafter, “second distance d2”)
between the second data line DL2 and the pixel electrode 128.
Such a capacitance difference caused by the deviation of the
first and second distances d1 and d2 can be explained by the
following equation.

w.d

1 frame [Equation 1]
01 = —— X Vi) — vpxl)f di
p-L 0

02 = CdpL- V{pata(-y-pxt)

In this equation, “Q,” is the first electric charge quantity, “W”
is the width of the channel layer, “d” is the thickness of
a-Si:H, “p” is the resistivity of the thin film transistor TFT,
and “Q," s the second electric charge quantity.

The first electric charge quantity Q, corresponds to a quan-
tity of electric charges caused by the leakage of current from
the thin film transistor TFT, and the second electric charge
quantity Q, refers to a quantity of electric charges caused by
the parasitic capacitor Cdp existing between the data line DL
and the pixel electrode 128.

In the case of the first pixel region P1, the second electric
charge quantity Q, becomes a quantity of electric charges by
means of the second parasitic capacitor Cdp2 existing
between the pixel electrode 128 and the second data line DL2.
The first electric charge quantity Q, is determined by the
width of the channel layer and the thickness of a-Si:H in the
active layer 112 of the thin film transistor TFT as well as the
resistivity of the thin film transistor TFT.

If the first and second electric charge quantities Q, and Q,
are equal to each other, a variation of the video signal, which
is charged in the pixel electrodes 128 of the first pixel region
P1 by the leakage of current from the transistor TFT, is offset
(or is compensated) by a coupling phenomenon of the pixel
electrodes 128 with the second data line DL2. This results
from the fact that the video signal applied to the second data
line DL.2 has a polarity contrary to that of the video signal
charged in the pixel electrode 128. Accordingly, the affect of
the leakage current applying to the charged video signal inthe
pixel electrode 128 of the first pixel region P1 can be mini-
mized.
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In view of this point, the first and second parasitic capaci-
tors Cdpl and Cdp2 must be designed in such a manner as to
enable the first electric charge quantity Q, to be the same as
the second electric charge quantity Q,. The capacitances of
the first and second parasitic capacitors Cdpl and Cdp2 may
be appropriately determined by the first distance d1 between
the first data line DL1 and the pixel electrode 128 and the
second distance d2 between the second data line DL.2 and the
pixel electrode 128.

Actually, the first and second distances d1 and d2 are
asymmetrically determined so that the capacitance of the first
parasitic capacitor Cdpl is smaller than that of the second
parasitic capacitor Cdp2. On the other hand, the second dis-
tance d2 can be narrowed in comparison with the first distance
d1 in order to allow the capacitance of the second parasitic
capacitor Cdp2 to be larger than that of the first parasitic
capacitor Cdp1. As such, the second electric charge quantity
of the second parasitic capacitor Cdp2 corresponds (or is
equal) to the first electric charge quantity caused by the leak-
age current of the thin film transistor TFT. Therefore, the
leakage current of the thin film transistor TFT can be mini-
mized.

In this manner, the liquid crystal panel of the present
embodiment enables the first electric charge quantity caused
by the leakage current of the thin film transistor TFT to be
equal to the second electric charge quantity charged in the
second parasitic capacitor Cdp2. This second parasitic
capacitor Cdp2 is located between the pixel electrode 128 and
the second data line DL2 which receives a video signal of a
different polarity to that on the first data line DL1. Accord-
ingly, the liquid crystal panel can minimize the leakage cur-
rent of the thin film transistor TFT.

Furthermore, as the leakage current of the thin film tran-
sistor TFT is minimized, the LCD device of the present
embodiment can prevent the cross-talk phenomenon gener-
ated by the leakage current difference between the pixel
regions, even though it is driven in the z-inversion system.

On the other hand, if the first distance d1 between the first
data line DL1 and the pixel electrode 128 and the second
distance d2 between the second data line DL2 and the pixel
electrode 128 are asymmetrically designed, difficulties arise
in the manufacturing process due to design deviations.

FIG. 6 is a circuit diagram showing another embodiment of
the pixel regions shown in FIG. 1. FIG. 7 is a view showing in
detail a lay-out of the pixel region shown in FIG. 6. First to
fourth pixel regions P1 to P4 shown in FIGS. 6 and 7 have the
same configuration as those shown FIGS. 2 and 3 with the
exception of pixel electrodes 228. The pixel electrodes 228
are overlapped by the data line DL which is not connected to
the respective thin film transistor TFT. The components of
FIGS. 6 and 7 having the same title, function, operation, and
effect as those of FIGS. 2 and 3 are referred to by the same
reference numbers. Also, the overlapping function, operation
and effect information with regards to the components of
FIGS. 6 and 7 will be omitted because it is easily understood
from the description of FIGS. 2 and 3.

The pixel electrodes 228 are formed on the first to fourth
pixel regions P1 to P4, respectively. Also, each of the pixel
electrodes 228 is partially overlapped by the data line DL
which is not connected to the thin film transistor TFT formed
on the respective pixel region P1~P4.

More specifically, the pixel electrode 228 on the first pixel
region P1 is partially overlapped by the second data line DL2,
and the pixel electrode 228 on the second pixel region P2 is
partially overlapped by the third data line DL3. On the con-
trary, the pixel electrode 228 on the third pixel region P3 is
partially overlapped by the first data line DL1, and the pixel
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electrode 228 on the fourth pixel region P4 is partially over-
lapped by the second data line DL2.

Forthe convenience of explanation, the first pixel region P1
will be explained in detail.

The pixel electrode 228 formed on the first pixel region P1
is separated by the first distance d1 from the first data line
formed onits left as well as by the second distance d2 from the
second data line DL2 formed on its right. Also, the pixel
electrode 228 on the first pixel region P1 is partially over-
lapped by the second data line DL2. The first distance d1 is
formed to be the same as the second distance d2. As such, a
capacitance difference between a first parasitic capacitor
Cdpl existing between the pixel electrode 228 and the first
data line DL1 and a second parasitic capacitor Cdp2 existing
between the pixel electrode 228 and the second data line D12
is generated.

FIG. 8 is a cross-sectional view showing a sectional surface
taken along the line C-C' of FIG. 7. Referring to FIGS. 7 and
8, the first data line DL1 and the pixel electrode 228 are
separated from each other by the first distance d1, and the
second data line DL.2 and the pixel electrode 228 are sepa-
rated from each other by the second distance d2. The first and
second distances are equal to each other.

In other words, the first data line DL1 formed on the left of
the pixel electrode 228 and the second data line DL2 formed
on the right of the pixel electrode 228 are symmetrically
arranged at the same distance. Accordingly, if the pixel elec-
trode 228 is not overlapped by the second data line DL2, the
first parasitic capacitor Cdp1 generated between the first data
line DL1 and the pixel electrode 228 may have the same
capacitance as the second parasitic capacitor Cdp2 generated
between the second data line DL2 and the pixel electrode 228.

FIG. 9 is a cross-sectional view showing a sectional surface
taken along the line D-D' of FIG. 7. As shown in FIGS. 7 and
9, the first data line DL1 and the pixel electrode 228 are
separated from each other by the first distance d1. On the
other hand, the pixel electrode 228 is formed extending to a
portion of the second data line DL2 and is overlapped by this
portion of the second data line DL2. In accordance therewith,
a capacitance difference is generated between the first para-
sitic capacitor Cdp1, existing between the first data line DL1
and the pixel electrode 228, and the second parasitic capacitor
Cdp2, existing between the second data line DL2 and the
pixel electrode 228.

In addition to partially overlapping the pixel electrode 228
with the second data line DL2, the pixel electrode 228 can be
separated from the first and second data lines DL1 and DI.2
by the same distance. In other words, the first and second data
lines DL1 and DL2 and the pixel electrode 228 can be
designed in such a manner that the first distance d1 between
the first data line DL1 and the pixel electrode 228 is the same
as the second distance d2 between the second data line DL.2
and the pixel electrode 228. As the pixel electrode 228 is
partially overlapped by the second data line DL2, the second
parasitic capacitor Cdp2 generated between the second data
line D12 and the pixel electrode 228 has a large capacitance
in comparison with the first parasitic capacitor Cdpl gener-
ated between the first data line DL1 and the pixel electrode
228. Accordingly, the second electric charge quantity of the
second parasitic capacitor Cdp2 corresponds (or is equal) to
the first electric charge quantity caused by the leakage current
of the thin film transistor TFT. As a result, the leakage current
of the thin film transistor TFT can be minimized.

In this way, the liquid crystal panel of the present embodi-
ment enables the first electric charge quantity caused by the
leakage current of the thin film transistor TFT to be equal to
the second electric charge quantity charged in the second
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parasitic capacitor Cdp2. This second parasitic capacitor
Cdp2 is located between the pixel electrode 228 and the
second data line DL2 which receives a video signal of a
different polarity to that on the first data line DL1. Accord-
ingly, the liquid crystal panel can minimize the leakage cur-
rent of the thin film transistor TFT.

Furthermore, as the leakage current of the thin film tran-
sistor TFT is minimized, the LCD device of the present
embodiment can prevent the cross-talk phenomenon gener-
ated by the leakage current difference between the pixel
regions, even though it is driven in the z-inversion system.

As shown in FIG. 10, black is displayed on the central
portion of a liquid crystal panel 102 with plural pixel regions
designed in such a manner that the pixel electrodes 228 par-
tially overlap with data lines DL not connected to the respec-
tive thin film transistor TFT. Gray (or gray color) is displayed
on the peripheral portion of the liquid crystal panel 102 with-
out the central portion. In this case, the video signals of gray
are applied to the data lines DL formed on the peripheral
portion of the liquid crystal panel 102, and the video signals
of black are applied to the data lines DL formed on the central
portion of the liquid crystal panel 102.

FIG. 11 is a waveform diagram showing drive voltages for
the liquid crystal panel of FIG. 10. As shown in FIG. 11, a
scan signal SP is sequentially applied to the gate lines GL
arranged on the liquid crystal panel 102, activating the thin
film transistor TFT connected to the respective gate line GL.
As such, the data lines DL positioned at a first area [] of the
liquid crystal panel 102 repeatedly apply video signals of
gray to the respective pixel electrodes 228, while the data
lines DL positioned at a second area [ of the liquid crystal
panel 102 alternately apply the video signals of gray and
black to the respective pixel electrodes 228. Accordingly,
black is displayed on the central portion of the liquid crystal
panel 102, and gray is displayed on the peripheral portion of
the liquid crystal panel 102 and is exempt from its central
portion. Like this case, as shown in FIG. 11, a Vrms value of
the first area [ of the liquid crystal panel 102 and a Vrms
value of the second area [J of the liquid crystal panel 102
became similar. This is due to the fact that the distances
between the pixel electrode and the data lines on its left and
right within one pixel region are asymmetrically formed, the
electric charge quantity of the leakage current caused by the
thin film transistor TFT within one pixel region and the elec-
tric charge quantity charged in the parasitic capacitor existing
between the pixel electrode and the data line DL not con-
nected to the transistor become similar. Thereby, the leakage
current of the thin film transistor TFT of the liquid crystal
panel 102 is minimized. Thereafter, the leakage current dif-
ference generated between the thin film transistor TFT of the
first area [Jand the thin film transistor TFT of the second area
[ become similar, the Vrms value of the first area [J and the
Vrms value of the second area [ become similar.

When sucha pattern is displayed, the liquid crystal panel of
the related art generates a leakage current difference between
the thin film transistor connected to the data line DL which
receives the video signal of black, and the thin film transistor
connected to the data line DL which receives the video signal
of gray. In the end, vertical cross-talk is generated in the area
to which the video signals of black are applied.

On the other hand, the liquid crystal panel of the present
embodiment enables the electric charge quantity of the leak-
age current caused by the thin film transistor TFT within one
pixel region to be equal to the electric charge quantity charged
in the parasitic capacitor existing between the pixel electrode
and the data line not connected to the transistor. Accordingly,
the liquid crystal panel can minimize the leakage current of

20

25

30

35

40

45

55

60

65

10

the thin film transistor. This is due to the fact that the distances
between the pixel electrode and the data lines on its left and
right are asymmetrically formed. This asymmetry generates a
capacitance difference between the parasitic capacitors
which are located between the pixel electrode and the data
lines on its the left and right within one pixel region.

In other words, the liquid crystal panel 102 of the present
embodiment does not generate the leakage current difference
between its first and second areas [J and [J, even though the
video signal of black is applied to its central portion. There-
fore, the liquid crystal panel 102 of the present embodiment
can prevent a picture-quality deterioration such as the vertical
cross-talk.

FIG. 12 is an experimental chart showing the cross-talk
generation number along the interval between the pixel elec-
trode and the data line which is not connected to thin film
transistor. FIG. 12 shows variations of vertical cross-talk
generation numbers when the distance between the pixel
electrode and the data line is gradually increased and when
the distance is gradually decreased.

When the distance between the pixel electrode and the data
line not connected to the thin film transistor TFT within single
pixel region is gradually increased, the vertical cross-talk
(C/T) generation number increases. If the distance is gradu-
ally decreased, the vertical cross-talk (C/T) number in tern
decreases. However, when the distance is decreased less than
1.4 um, the vertical cross-talk (C/T) number again becomes
high.

In view of this point, the distance between the pixel elec-
trode and the data line not connected to the thin film transistor
TFT within single pixel region can be appropriately deter-
mined on the basis of Equation 1 and the experimental fig-
ures. As such, the liquid crystal panel of the present embodi-
ment may be designed in such a manner that the distances
between the pixel electrode and the data lines on its left and
right are within a single pixel region. Accordingly, the leak-
age current difference between the pixel regions can be mini-
mized and furthermore the vertical cross-talk generation
number can be minimized.

As described above, the liquid crystal panel and LCD
device with the same according to an embodiment of the
present disclosure asymmetrically form the distances
between the pixel electrode and the data lines on its left and
right, greatly reducing theleakage current difference between
the data lines. Accordingly, the vertical cross-talk phenom-
enon can be minimized. Also, the liquid crystal panel and the
LCD device can improve picture-quality.

Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents.

What is claimed is:

1. A liquid crystal panel comprising:

a plurality of odd-numbered gate lines and even-numbered

gate lines;

a plurality of odd-numbered data lines and even-numbered

data lines;

the plurality of the data lines crossing the plurality of the

gate lines to define pixel regions;

odd-numbered thin film transistors TFT connected to the

odd-numbered gate lines are connected to odd-num-
bered data lines,
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even-numbered thin film transistors TF T connected to odd-
numbered gate lines are connected to even-numbered
data lines; and

odd-numbered pixel electrodes electrically connected to a

drain electrode of the odd-numbered the thin film tran-
sistors TFT; and formed to partially overlap with the
even-numbered data lines;

wherein the odd-numbered pixel electrodes are not formed

to overlap with the odd-numbered data lines;

even-numbered pixel electrodes electrically connected to a

drain electrode of the even-numbered the thin film tran-
sistors TFT and formed to partially overlap with the
odd-numbered data lines;
wherein the even-numbered pixel electrodes are not
formed to overlap with the even-numbered data lines;

odd-numbered thin film transistors TFT connected to the
even-numbered gate lines are connected to even-num-
bered data lines,

even-numbered thin film transistors TFT connected to

even-numbered gate lines are connected to odd-num-
bered data lines; and

odd-numbered pixel electrodes electrically connected to a

drain electrode of the odd-numbered thin film transistors
TFT and form a protrusion to partially overlap with the
odd-numbered data lines and a cut-away at the bottom to
avoid overlapping with the odd-numbered thin film tran-
sistors TFT;

wherein the odd-numbered pixel electrodes are not formed

to overlap with the even-numbered data lines;
even-numbered pixel electrodes electrically connected to a
drain electrode of the even-numbered thin film transis-
tors TFT and form a protrusion to partially overlap with
the even-numbered data lines by the same amount as the
protrusion of the odd-numbered pixel electrodes par-
tially overlapping with the odd numbered data lines,
wherein the even-numbered pixel electrodes comprise a
cut-away at the bottom to avoid overlapping with the
even-numbered thin film transistors TFT,
wherein the even-numbered pixel electrodes are not
formed to overlap with the odd-numbered data lines;

wherein capacitors formed between the pixel electrodes
and the data lines not overlapped with the pixel elec-
trodes have a smaller capacitance than that of capacitors
formed between the pixel electrodes and the data line
partially overlapped with the pixel electrodes,

wherein the odd-numbered data line formed on the left of

the odd-numbered pixel electrodes and the even-num-
bered data line formed on the right of the odd-numbered
pixel electrodes are symmetrically arranged at the same
distance.

2. The liquid crystal panel according to claim 1, wherein
the pixel electrodes are separated from the odd-numbered
data lines and even-numbered data lines at the same distance,
except for the overlapped portions.

3. The liquid crystal panel according to claim 1, wherein
capacitors formed between the pixel electrodes and the data
lines not overlapped with the pixel electrodes have a capaci-
tance different from that of capacitors formed between the
pixel electrodes and the data lines partially overlapped with
the pixel electrodes.

4. The liquid crystal panel according to claim 1, wherein
the thin film transistors are connected to the plurality of the
data lines and arranged in a zigzag shape in the pixel regions.

5. A liquid crystal display device comprising:

aplurality of odd-numbered gate lines and even-numbered

gate lines;
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a plurality of odd-numbered data lines and even-numbered

data lines;

the plurality of the data lines crossing the plurality of the

gate lines to define pixel regions;

odd-numbered thin film transistors TFT connected to the

odd-numbered gate lines are connected to odd-num-
bered data lines,

even-numbered thin film transistors TFT connected to odd-

numbered gate lines are connected to even-numbered
data lines;

odd-numbered pixel electrodes electrically connected to a

drain electrode of the odd-numbered the thin film tran-
sistors TFT and formed to partially overlap with the
even-numbered data lines;

wherein the odd-numbered pixel electrodes are not formed

to overlap with the odd-numbered data lines;

even-numbered pixel electrodes electrically connected to a

drain electrode of the even-numbered the thin film tran-
sistors TFT and formed to partially overlap with the
odd-numbered data lines;
wherein the even-numbered pixel electrodes are not
formed to overlap with the even-numbered data lines;

odd-numbered thin film transistors TFT connected to the
even-numbered gate lines are connected to even-num-
bered data lines,

even-numbered thin film transistors TFT connected to

even-numbered gate lines are connected to odd-num-
bered data lines; and

odd-numbered pixel electrodes electrically connected to a

drain electrode of the odd-numbered thin film transistors
TFT and form a protrusion to partially overlap with the
odd-numbered data lines and a cut-away at the bottom to
avoid overlapping with the odd-numbered thin film tran-
sistors;

wherein the odd-numbered pixel electrodes are not formed

to overlap with the even-numbered data lines;

even-numbered pixel electrodes electrically connected to a

drain electrode of the even-numbered thin film transis-
tors TFT and form a protrusion to partially overlap with
the even-numbered data lines by the same amount as the
protrusion of the odd-numbered pixel electrodes par-
tially overlapping with the odd numbered data lines,
wherein the even-numbered pixel electrodes comprise a
cut-away at the bottom to avoid overlapping with the
even-numbered thin film transistors TFT,

wherein the even-numbered pixel electrodes are not

formed to overlap with the odd-numbered data lines;

a gate driver applying a scan signal to the plurality of the

gate lines; and

a data driver supplying the plurality of odd-numbered data

lines and even-numbered data lines with video signals of
different polarities,

wherein capacitors formed between the pixel electrodes

and the data lines not overlapped with the pixel elec-
trodes have a smaller capacitance than that of capacitors
formed between the pixel electrodes and the data line
partially overlapped with the pixel electrodes,

wherein the odd-numbered data line formed on the left of

the odd-numbered pixel electrodes and the even-num-
bered data line formed on the right of the odd-numbered
pixel electrodes are symmetrically arranged at the same
distance.

6. The liquid crystal display device according to claim 5,
wherein the pixel electrodes are separated from the odd-
numbered data lines and even-numbered data lines at the
same distance, except for the overlapped portions.
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7. The liquid crystal display device according to claim 5,
wherein capacitors formed between the pixel electrodes and
the data lines not overlapped with the pixel electrodes have a
capacitance different from that of capacitors formed between
the pixel electrodes and the data lines partially overlapped
with the pixel electrodes.

8. The liquid crystal display device according to claim 5,
wherein the thin film transistors are connected to the plurality
of the data lines and arranged in a zigzag shape in the pixel
regions.

9. The liquid crystal display device according to claim 5,
wherein the pixel electrodes partially overlapped with even-
numbered data lines receive the video signal of a positive
polarity (+) and

the pixel electrodes partially overlapped with odd-num-

bered data lines receive the video signal of a negative
polarity (-).

10. The liquid crystal display device according to claim 5,
wherein the pixel electrodes partially overlapped with even-
numbered data lines receive the video signal of a negative
polarity (=) and

the pixel electrodes partially overlapped with odd-num-

bered data lines receive the video signal of a positive
polarity (+).

11. The liquid crystal display device according to claim 1,
wherein the pixel electrodes are disposed to overlap with only
one of odd-numbered data lines and even-numbered data
lines.
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