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(57) ABSTRACT

A liquid crystal display panel includes n-number of gate
lines, (m+1)-number of data lines and (mxn)-number of
pixels, wherein the ‘n” and ‘m’ are natural numbers. The gate
lines are extended in a first direction. The data lines are
extended in a second direction that is substantially perpen-
dicular to the first direction. The first and last data lines are
electrically connected to each other. The pixels are arranged
in a matrix shape. M-number of the pixels is arranged along
the first direction, and n-number of the pixels is arranged
along the second direction. A pixel electrode of the pixels
arranged in the second direction are electrically connected to
left and right data lines alternately to enhance a display
quality and reduce power consumption.
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FIG.7
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LIQUID CRYSTAL DISPLAY PANEL AND DISPLAY
APPARATUS HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application relies for priority upon Korean
Patent Application No. 2004-10931 filed on Feb. 19, 2004,
the contents of which are herein incorporated by reference in
its entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a liquid crystal
display panel and a display apparatus having the liquid
crystal display panel. More particularly, the present inven-
tion relates to a liquid crystal display panel capable of
enhancing a display quality and reducing power consump-
tion, and a display apparatus having the liquid crystal
display panel.

[0004] 2. Description of the Related Art

[0005] Generally, a liquid crystal display apparatus dis-
plays an image using liquid crystal. The liquid crystal
display apparatus has many merits such as thin thickness,
lightweight, low driving voltage, low power consumption,
etc. Therefore, the liquid crystal display apparatus is widely
used in various fields.

[0006] The liquid crystal display apparatus displays the
image by adjusting an optical transmittance of the liquid
crystal. The liquid crystal display apparatus includes a liquid
crystal display panel and a driver circuit. The liquid crystal
display panel includes a plurality of pixels arranged in a
matrix shape, and the driver circuit drives the liquid crystal
display panel.

[0007] The liquid crystal display panel includes an upper
substrate, a lower substrate and a liquid crystal interposed
between the upper and lower substrates. The liquid crystal
display panel includes m-number of data lines and n-number
of gate lines. The n-number of gate lines are substantially
perpendicular to the data lines to define mxn number of
pixels. Each pixel includes a thin film transistor operating as
a switch. The thin film transistor includes a gate electrode
that is electrically connected to one of the gate lines, a source
electrode that is electrically connected to one of the data
lines, and a drain electrode that is electrically connected to
a pixel electrode. When the thin film transistor is turned on
in response to a scan pulse applied to the gate electrode from
the gate line, a pixel voltage applied to the data line is
transferred to the pixel electrode through the thin film
transistor.

[0008] The driver circuit includes a timing control section,
a gate driving section and a data driving section. The gate
driving section generates a scan pulse and applies the scan
pulse to the gate lines in sequence under a control of the
timing control section. The data driving section converts an
image signal to the pixel voltage and applies the pixel
voltage to the data lines under a control of the timing control
section.

[0009] In order to reduce thermal stress and enhance a
display quality, an inversion method may be employed as a
driving method of the liquid crystal display apparatus. In the

1. Field of the Invention
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inversion method, the pixel voltage is inversed in accor-
dance with time and position.

[0010] The inversion method may be classified into a
frame inversion method, a line inversion method, a column
inversion method and a dot inversion method in accordance
with an inversion type of the pixel voltage.

[0011] In the frame inversion method, a pixel voltage
corresponding to a positive voltage is applied during an odd
numbered frames, and a pixel voltage corresponding to a
negative voltage is applied during an even numbered frames.
In this frame inversion method, flicking phenomenon occurs
excessively because a pixel voltage of the pixel fluctuates
over the frames.

[0012] FIGS. 1 and 2 are conceptual views illustrating a
line inversion method.

[0013] In the line inversion method, a polarity of one line
of pixels is opposite to a polarity of neighboring line of
pixels, and the polarity of one line of pixels is changed to be
opposite at a next frame as shown in FIGS. 1 and 2. In the
line inversion method, a cross talk occurs between pixels
disposed in a horizontal direction, so that a horizontal line
pattern flicking happens.

[0014] FIGS. 3 and 4 are conceptual views illustrating a
column inversion method.

[0015] In the column inversion method, a polarity of one
column of pixels is opposite to a polarity of neighboring
column of pixels, and the polarity of one column of pixels
is changed to be opposite at a next frame as shown in FIGS.
3 and 4. In the column inversion method, a cross talk occurs
between pixels disposed in a vertical direction, so that a
vertical column pattern flicking happens.

[0016] FIGS. 5 and 6 are conceptual views illustrating a
dot inversion method.

[0017] In the dot inversion method, a polarity of pixels is
opposite to a polarity of horizontally and vertically neigh-
boring pixels, and the polarity of pixel is changed to be
opposite at a next frame as shown in FIGS. 5 and 6. That
is, the polarity of pixel alternates in vertical and horizontal
directions. In the dot inversion method, flicking between
adjacent pixels are set off. Therefore, enhanced display
quality may be obtained.

[0018] However, in the dot inversion method, the polarity
of the pixel voltage alternates along the vertical and hori-
zontal directions, so that an amount of change of the pixel
voltage, and power consumption increases.

SUMMARY OF THE INVENTION

[0019] The present invention provides a liquid crystal
display panel capable of enhancing a display quality and
reducing power consumption.

[0020] The present invention also provides a display appa-
ratus having the liquid crystal display panel.

[0021] In an exemplary liquid crystal display panel
according to the present invention, the liquid crystal display
panel includes n-number of gate lines, (m+1)-number of data
lines and (mxn)-number of pixels, wherein the ‘n” and ‘m’
are natural numbers. The gate lines are extended in a first
direction. The data lines are extended in a second direction
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that is substantially perpendicular to the first direction. The
first and last data lines are electrically connected each other.
The pixels are arranged in a matrix shape. M-number of the
pixels is arranged along the first direction, and n-number of
the pixels is arranged along the second direction.

[0022] In an exemplary liquid crystal display apparatus
according to the present invention, the liquid crystal display
apparatus includes a timing control section, a gate driving
section, a data driving section and a liquid crystal display
panel. The timing control section outputs a gate control
signal, a data control signal and image data. The gate driving
section outputs a scan signal according to the gate control
signal. The data driving section converts the image data into
a pixel voltage to output the pixel voltage according to the
data control signal. The liquid crystal display panel includes
n-number of gate lines, (m+1)-number of data lines and
(mxn)-number of pixels, wherein the ‘n’ and ‘m’ are natural
numbers. The gate lines are extended in a first direction. The
data lines are extended in a second direction that is substan-
tially perpendicular to the first direction. The first and last
data lines are electrically connected to each other. The pixels
are arranged in a matrix shape. M-number of the pixels is
arranged along the first direction, and n-number of the pixels
is arranged along the second direction.

[0023] In another exemplary liquid crystal display appa-
ratus according to the present invention, the liquid crystal
display apparatus includes a liquid crystal display panel, a
gate driving section and a data driving section. The liquid
crystal display panel includes n-number of gate lines
extended in a first direction, (m+1)-number of data lines
extended in a second direction that is substantially perpen-
dicular to the first direction and an (mxn)-number of switch-
ing devices formed in a region defined by the gate and data
lines to be arranged in a matrix shape. The switching devices
arranged along a vertical direction are electrically connected
to left and right data lines alternately. A first data line and an
(m+1)-the data line are electrically connected to a reference
voltage. The gate driving section provides the gate lines with
ascan signal. The data driving section provides the data lines
with a pixel voltage.

[0024] According to the present liquid crystal display
panel and display apparatus having the liquid crystal display
panel, switching devices alternately disposed at left and
right sides with respect to a data line are electrically con-
nected to the data line. Additionally a data driving section
applies pixel voltages to the data lines in a column inversion
method, and pixel voltage is shifted right or left in accor-
dance with time period. Therefore, the liquid crystal display
panel and display apparatus may be operated by a dot
inversion method, thereby reducing power consumption.

[0025] Furthermore, first and last data lines are electrically
connected to each other, so that the first data line or the last
data line is not in a floating state but normal pixel voltage is
applied to the first data line or the last data line. Therefore,
a deterioration of display quality is prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and other features and advantages of the
present invention will become more apparent by describing
in detailed exemplary embodiments thereof with reference
to the accompanying drawings, in which:
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[0027] FIGS. 1 and 2 are conceptual views illustrating a
line inversion method,

[0028] FIGS. 3 and 4 are conceptual views illustrating a
column inversion method;

[0029] FIGS. 5 and 6 are conceptual views illustrating a
dot inversion method;

[0030] FIG. 7 is a schematic view of illustrating a liquid
crystal display panel according to an exemplary embodiment
of the present invention;

[0031] FIG. 8 is a schematic view of illustrating a liquid
crystal display apparatus according to an exemplary embodi-
ment of the present invention,

[0032] FIG. 9 is a schematic view illustrating a driving
sequence of the liquid crystal display apparatus in FIG. 8;

[0033] FIG. 10 is a schematic view of illustrating a liquid
crystal display apparatus according to another exemplary
embodiment of the present invention;

[0034] FIG. 11 is a schematic view of illustrating a liquid
crystal display apparatus according to still another exem-
plary embodiment of the present invention; and

[0035] FIG. 12 is a schematic view of illustrating a liquid
crystal display apparatus according to still another exem-
plary embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0036] Hereinafter, the embodiments of the present inven-
tion will be described in detail with reference to the accom-
panied drawings.

[0037] FIG. 7 is a schematic view of illustrating a liquid
crystal display panel according to an exemplary embodiment
of the present invention.

[0038] Referring to FIG. 7, a liquid crystal display panel
100 according to an exemplary embodiment of the present
invention includes n-number of gate lines GL1, GL2, . . .
GLn, (m+1)-number of data lines DL1, DL2, . . . DLm+1,
and (mxn)-number of pixels, wherein ‘n’ and ‘m’ represent
specific natural numbers, respectively.

[0039] Each of the gate lines GL1, GL2, . . . GLn is
extended in a first direction corresponding to a horizontal
direction, and the gate lines GL1, GL2, . . . GLn are spaced
apart from each other. Each of the data line DL1, D12, . . .
DLm+1 is extended in a second direction corresponding to
avertical direction, and the data lines DL1, DL2, . . . DLm+1
are spaced apart from each other. A pixel 110 is formed in
a pixel region defined by each of the gate lines GL1, GL.2,
... GLn and each of the data lines DL1, DL2, . . . DLm+1.
Therefore, the (mxn)-number of pixels is arranged in a
matrix shape.

[0040] Each of the pixels 110 includes a switching device
112 and a pixel electrode 114. For example, the switching
device 112 corresponds to a thin film transistor TFT. The
thin film transistor TFT is adjacent to the crossing region of
one of the gate lines GL1, GL2, . .. GLn and one of the data
lines DL1, DL2, . . . DLm+1.

[0041] The thin film transistor TFT includes a gate elec-
trode that is electrically connected to one of the gate lines
GL1, GL2, ... GLn, a source electrode (or drain electrode)
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that is electrically connected to one of the data lines DL1,
DIL2,...DLm+1,and a drain electrode (or source electrode)
that is electrically connected to the pixel electrode 114.
Therefore, the switching device 112 is turned on in response
to a scan pulse provided from the gate lines GL1, GL2, . .
. GLn to provide the pixel electrode 114 with a pixel voltage
provided from the data lines DL1, D2, . . . DLm+1.

[0042] For example, the gate electrodes of the switching
devices arranged along the first direction that corresponds to
a horizontal direction are electrically connected to the same
gate line that is one of the gate lines GL1, GL2, . . . GLn.
The source electrodes of the switching devices arranged
along the second direction that corresponds to a vertical
direction are electrically connected alternatively to two data
lines adjacent to each other.

[0043] In detail, the switching devices 112 of odd num-
bered horizontal lines, which are electrically connected to
odd numbered gate lines GL1, GL3, GLS, . . . , are
electrically connected to data lines DL1, DL2, ... DLm that
are disposed at a left side of the switching devices 112. On
the contrary, the switching devices 112 of even numbered
horizontal lines, which are electrically connected to even
numbered gate lines GL.2, GL4, GLS, . . ., are electrically
connected to data lines DL2, DL4, . . . DLm+1 that are
disposed at a right side of the switching devices 112. In other
words, the data lines DL1, DL2, . . . DLm+1 are electrically
connected to right and left switching devices 112 alternately.
Therefore, the pixel electrodes 114 of odd numbered hori-
zontal lines receive a positive or negative pixel voltage from
the data lines DL1 to DLm disposed at the left side of the
pixel electrodes 114, and the pixel electrodes 114 of even
numbered horizontal lines receive a negative or positive
pixel voltage from the data lines D12 to DLm+1 disposed at
the right side of the pixel electrodes 114.

[0044] According to the present embodiment, the switch-
ing devices 112 of the odd numbered horizontal lines are
electrically connected to the data lines DL1 to DLm that are
disposed at left sides of the switching devices 112, respec-
tively, and the switching devices 112 of the even numbered
horizontal lines are electrically connected to the data lines
DL2 to DLm+1 that are disposed at right side of the
switching devices 112, respectively. However, the switching
devices 112 of the even numbered horizontal lines may be
electrically connected to the data lines DL1 to DLm that are
disposed at the left sides of the switching devices 112,
respectively, and the switching devices 112 of the odd
numbered horizontal lines may be electrically connected to
the data lines DI.2 to DLm+1 that are disposed at the right
side of the switching devices 112, respectively.

[0045] The liquid crystal display panel 100 in accordance
with the present embodiment is driven by the column
inversion method. That is, a pixel voltage that is applied to
the odd numbered data lines DL1, DL3, DLS5, . . . is opposite
to a pixel voltage that is applied to the even numbered data
lines DL2, DL4, DL6, . . . However, the switching devices
112 disposed in a vertical direction are electrically con-
nected to right and left data lines. Therefore, the liquid
crystal display panel 100 operates as a dot inversion type.

[0046] An external device provides the liquid crystal dis-
play panel with m-number of pixel voltages that correspond
to the number of pixels along a horizontal direction. In this
case, the m-number of pixel voltages applies to the data lines
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DL1,DL2,...DLm, or DL2,DL3, ... DLm+1. Therefore,
the first data line DL1 or the last data line DLm+1 corre-
sponds to a dummy data line to which no pixel voltage is
applied. The dummy data line is in a floating state to which
no signal is applied. Therefore, the dummy data line has a
bad effect upon neighboring pixels to deteriorate a display
quality. That is, a parasitic capacitance may be formed
between the dummy data line and the neighboring pixels.
Therefore, pixels that neighbor the dummy data line are
unstable to deteriorate a display quality.

[0047] In order to solve this problem, the first data line
DLI and the last data line DLm+1 are electrically connected
to cach other, thereby removing the dummy data line.
Therefore, display quality is enhanced.

[0048] Hereinafter, a liquid crystal display apparatus hav-
ing the liquid crystal display panel will be explained.

[0049] FIG. 8 is a schematic view of illustrating a liquid
crystal display apparatus according to an exemplary embodi-
ment of the present invention.

[0050] Referring to FIG. 8, a liquid crystal display appa-
ratus 1000 according to an exemplary embodiment of the
present invention includes a liquid crystal display panel 100,
a timing control section 200, a gate driving section 300 and
a data driving section 400. In the present embodiment, the
liquid crystal display panel 100 is the same as the above
embodiment. Therefore, any detailed explanation will be
omitted.

[0051] The timing control section 200 provides the data
driving section 400 with digital image data provided from an
external graphic card (not shown). Additionally, the timing
control section 200 provides the gate driving section 300 and
the data driving section 400 with gate control signal GCS
and data control signal DCS by the horizontal synchronous
signal Hsync and the vertical synchronous signal Vsyne,
respectively. The gate control signal GCS includes a gate
start pulse GSP, a gate shift clock GSC and a gate output
enable GOE. The data control signal DCS includes a data
shift clock DSC, a data start pulse DSP, a polarity control
signal POL and a data output enable DOE.

[0052] The data driving section 300 provides the gate lines
GL1, GL2, .. . GLn with scan pulse in sequence by using
the gate control signal GCS, such as the gate start pulse GSP,
the gate shift clock GSC and the gate output enable GOE,
provided from the timing control section 200. The scan pulse
turns on the switching devices of horizontal line in sequence
along a vertical direction to select scan line to which image
data are applied. The gate driving section 300 includes a
shift register (not shown) that generates the scan pulse in
sequence and a level shifter (not shown) that shifts a swing
width of the scan pulse and voltage.

[0053] The data driving section 400 provides the data lines
DLI1,DL2,... DLm+1 with the image data by using the data
control signal DCS, such as the data shift clock DSC, the
data start pulse DSP, the polarity control signal POL and the
data output enable DOE, provided from the timing control
section 200. The data driving section 400 converts the
m-number of image data into the m-number of pixel volt-
ages that are analog type, and the data driving section 400
provides the data line DL1, DI.2, . . . DLm+1 with the
m-number of pixel voltages in response to the scan pulse.
The data driving section 400 converts digital image data into
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the pixel voltage of analog type by using a positive or
negative gamma voltage provided from an external gamma
voltage generating section (not shown). In the present
embodiment, the first data line DL1 and the last data line
DLm+1 are electrically connected to each other, so that same
pixel voltage is applied to both the first and last data lines
DLI1 and DLm+1.

[0054] According to the present embodiment, the data
driving section 400 provides the data lines DL1, DL2, . ..
DLm+1 with the pixel voltages using the column inversion
method. That is, the data driving section 400 provides the
odd numbered data line DLL1, DL3, DLS, . . . with a positive
(or negative) pixel voltage, and the data driving section 400
provides the even numbered data line DL2, DI4, DL6 . . .
with a negative (or positive) pixel voltage. Additionally, the
data driving section 400 provides the data lines DL1, DL2,
... DLm+1 with the pixel voltage directly or after shifting
by one line. Therefore, the liquid crystal display panel 100
operates as the dot inversion type.

[0055] For example, the m-number of pixel voltages that
is inversed as a column inversion type is applied to the data
lines DL1, DL2, . . . DLm+1. The pixel voltages of odd
numbered horizontal lines are applied to the first to m-th data
lines DL1 to DLm directly. However, the pixel voltages of
even numbered horizontal lines are shifted in a right direc-
tion to be applied to the second to (m+1)-th data lines DI.2
to DLm+1.

[0056] Indetail, the pixel voltages applied to pixels will be
explained.

[0057] FIG. 9 is a schematic view illustrating a driving
sequence of the liquid crystal display apparatus in FIG. 8.

[0058] Referring to FIGS. 8 and 9, m-number of pixel
voltages outputted from the data driving section 400
includes red color “R” pixel voltages, green color “G” pixel
voltages and blue color “B” pixel voltages, and the red color
pixel voltages, the green color pixel voltages and the blue
color pixel voltages are arranged in sequence. The data
driving section 400 provides the odd numbered pixels 110
with a positive pixel voltages through the odd numbered
data lines DL1, DL3, DLS, . . . and even numbered pixels
110 with a negative pixel voltages through even numbered
data lines DL2, DL4, DL, . . . during a first period t1 when
the scan pulse is applied to the first gate line GL1. Then, the
data driving section 400 shifts the pixel voltages in a right
direction by one line to provide the odd numbered pixels 110
with a negative pixel voltages through the even numbered
data lines DL.2, DIL4, DL, . . . and even numbered pixels
110 with a positive pixel voltages through odd numbered
data lines DL1, DI.3, DLS5, . . . during a second period t2
when the scan pulse is applied to the second gate line GL.2.

[0059] In detail, during the first period t1 when the scan
pulse is applied to the first gate line GL1, the data driving
section 400 provides the first to m-th data lines DL1 to DLm
with m-number of pixel voltages (R1)1, (G1)1, (BI)L, . . .
(RDb, (G1)b, (B1)b, respectively, wherein ‘b’ is m/3. The
first data line DL1 is electrically connected to the last data
line DLm+1, so that the same pixel voltage is applied to both
the first and last data lines DL1 and DLm+1.

[0060] During the second period t2 when the scan pulse is
applied to the second gate line GL2, the data driving section
400 shifts m-number of pixel voltages (R2)1, (G2)1, (B2)1,
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... (R2)b, (G2)b, (B2)b in the right direction by one line to
provide the second to (m+1)-th data lines DL.2 to DLm+1
with the m-number of pixel voltages (R2)1, (G2)1, (B2)1, .
.. (R2)b, (G2)b, (B2)b, respectively. The last data line
DLm+1 is electrically connected to the first data line DIL1,
so that the same pixel voltage is applied to both the first and
last data lines D1 and DLm+1.

[0061] During the third period t3 when the scan pulse is
applied to the third gate line GL3, the data driving section
400 provides the first to m-th data lines DL1 to DLm with
m-number of pixel voltages (R3)1, (G3)1, (B3)1, . . . (R3)b,
(G3)b, (B3)b, respectively. The first data line DL1 is elec-
trically connected to the last data line DLm+1, so that the
same pixel voltage is applied to both the first and last data
lines DL1 and DLm+1.

[0062] As explained above, the data driving section pro-
vides the data lines with the pixel voltages as the column
inversion type, and the switching device is electrically
connected to the data lines alternately. Therefore, the liquid
crystal display panel 100 operates as the dot inversion type.
Furthermore, the firs data line DL1 and the last data line
DLm+1 are electrically connected to each other in order to
prevent the first and last data lines DL1 and DLm+1 from
being in a floating state. Therefore, the deterioration of
display quality is prevented.

[0063] However, when the first data line DL1 and the last
data line DLm+1 are electrically connected to each other on
the liquid crystal display panel, a length of the first and last
data line DL1 and DLm+1 may be longer than a length of
other data lines DL2 to DLm to induce RC delay. Therefore,
a signal distortion may be induced.

[0064] FIG. 10 is a schematic view of illustrating a liquid
crystal display apparatus according to another exemplary
embodiment of the present invention.

[0065] Referring to FIG. 10, the liquid crystal display
apparatus 2000 according to another exemplary embodiment
of the present invention includes a liquid crystal display
panel 600, a timing control section 200, a gate driving
section 300 and a data driving section 500. The timing
control section 200 and the gate driving section 300 are
substantially the same as in the above embodiment. There-
fore, same reference numbers is used for the timing control
section 200 and the gate driving section 300 and any further
explanation will be omitted.

[0066] A first data line DL1 and a last data line DLm+1 of
the liquid crystal display panel 600 are electrically con-
nected to each other not on the liquid crystal display panel
600 but via the data driving section 500. That is, the data
driving section 500 includes a conducting line for electri-
cally connecting the first and last data lines DL1 and
DLm+1.

[0067] However, even when the first and last data lines
DL1 and DLm+1 are electrically connected to each other in
the data driving section 500, the signal distortion may occur
due to RC delay.

[0068] Therefore, the data driving section 500 according
to the present invention further includes a compensating
circuit 510 for minimizing the signal distortion. For
example, the compensation circuit 510 may include an
operational amplifier (OP-AMP) for compensating the RC-
delay.
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[0069] FIG. 11 is a schematic view of illustrating a liquid
crystal display apparatus according to still another exem-
plary embodiment of the present invention.

[0070] Referring to FIG. 11, a first data line DL1 and a last
data line DLm+1 are electrically connected to each other
through a data driving section 500 and a gate driving section
300. In detail, the data driving section 500 and the gate
driving section 300 further include a conducting line for
electrically connecting the first and last data lines DL1 and
DLm+1. The first data line DL1 is extended externally to be
electrically connected to the conducting line of the gate
driving section 300, and the last data line DLm+1 is elec-
trically connected to the conducing line of the data driving
section 500. The conducting line of the gate driving section
300 and the conducting line of the data driving section 500
are extended externally to be electrically connected to each
other.

[0071] Aflexible printed circuit board (not shown) may be
employed in order to electrically connect the gate driving
section 300 to the data driving section 500.

[0072] A compensating circuit 510 formed at the data
driving section 500 compensates the RC delay caused by
electric connection between the first and last data lines DL1
and DLm+1. The compensating circuit 510 may be formed
in at the gate driving section 300.

[0073] As described above, the first and second data lines
DLI1 and DLm+1 may be electrically connected in various
ways to prevent a deterioration of display quality, which is
caused by dummy data line. Hereinafter, other embodiment
for preventing the deterioration of display quality will be
explained.

[0074] FIG. 12 is a schematic view of illustrating a liquid
crystal display apparatus according to still another exem-
plary embodiment of the present invention. The liquid
crystal display apparatus of the present embodiment is the
same as in FIG. 8 except for a liquid crystal display panel.
Thus, the same reference numerals will be used to refer to
the same or similar parts as those described in FIG. 8 and
any further explanation will be omitted.

[0075] Referring to FIG. 12, a liquid crystal display
apparatus 4000 according to the present embodiment
includes a liquid crystal display panel 700, a timing control
section 200, a gate driving section 300 and a data driving
section 400.

[0076] In the present embodiment, a first data line DL1
and a last data line DLm+1 are not electrically connected to
cach other. Therefore, the first data line DL1 or the last data
line DLm+1 corresponds to a dummy data line to which no
image data signals are applied on a specific time period.
Therefore, abnormal pixel voltages are applied to pixels 110
neighboring the first and last data lines DL1 and DLm+1.

[0077] Inorder to prevent abnormal pixel voltages applied
to the pixels 110, the first data line DL1 or the last data line
DLm+1 is electrically connected to a reference voltage
Vcom having a constant magnitude. Therefore, the reference
voltage Veom is continuously applied to pixels 110 that are
electrically connected to the dummy data line. As a result, in
a normally white mode, the pixels 110 that are electrically
connected to the dummy data line display white color
continuously, and in a normally black mode, the pixels 110
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that are electrically connected to the dummy data line
display black color continuously.

[0078] The first data line DL1 and the last data line
DLm+1 may be electrically connected to a second data line
DL2 and a second last data line DL.m that are adjacent to the
first data line DL1 and the last data line DLm+1, respec-
tively.

[0079] The first data line DL1 and the last data line
DLm+1 may be electrically connected to a third data line
DL3 and a third last data line DLm-1, respectively.

[0080] When the first data line DL1 and the last data line
DLm+1 are electrically connected to a second data line DL.2
and a second last data line DLm, respectively, the pixels of
the first data line DL1 and the pixels of the second data line
DIL2 displays same images, and the pixels of the last data
line DLm+1 and the pixels of the second last data line DLm
displays same images. Therefore, the pixels of the first and
second data lines or pixels of the last and second last data
lines do not correspond to the dot inversion type.

[0081] However, when the first data line DL1 and the last
data line DL.m+1 are electrically connected to the third data
line DL3 and the third last data line DLm-1, respectively,
the pixels of the first data line DL1 and the pixels of the third
data line DL3 displays same images, and the pixels of the
last data line DLm+1 and the pixels of the third last data line
DLm-1 displays same images. Therefore, the pixels of the
first and second data lines or the pixels of the last and second
last data lines correspond to the dot inversion type.

[0082] According to the present liquid crystal display
panel and display apparatus having the liquid crystal display
panel, the switching devices alternately disposed at the left
and right sides with respect to a data line are electrically
connected to the data line. Additionally, a data driving
section applies pixel voltages to the data lines in a column
inversion method, and pixel voltage is shifted right or left by
one line in each even numbered horizontal line in accor-
dance with time period. Therefore, the liquid crystal display
panel and display apparatus may be operated by a dot
inversion method, thereby reducing power consumption.

[0083] Furthermore, first and last data lines are electrically
connected to each other, so that the first data line or the last
data line is not in a floating state but normal pixel voltage is
applied to the first data line or the last data line. Therefore,
the deterioration of display quality is prevented.

[0084] Having described the exemplary embodiments of
the present invention and its advantages, it is noted that
various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the
invention as defined by appended claims.

What is claimed is:
1. A liquid crystal display panel comprising:

n-number of gate lines that are extended in a first direc-
tion;

(m+1)-number of data lines that are extended in a second
direction that is substantially perpendicular to the first
direction, first and last data lines being electrically
connected to each other; and

(mxn)-number of pixels arranged in a matrix shape,
m-number of the pixels being arranged along the first
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direction, and n-number of the pixels being arranged
along the second direction, wherein ‘n’ and ‘m’ are
natural numbers.

2. The liquid crystal display panel of claim 1, further
comprising (mxn)-number of switching devices that are
electrically connected to one of the gate lines and one of the
data lines.

3. The liquid crystal display panel of claim 2, wherein the
switching devices that are arranged in an a-th horizontal line
are electrically connected to the data lines that are disposed
at a left side of the switching devices, wherein ‘a’ is an even
or odd number that is no greater than ‘n’.

4. The liquid crystal display panel of claim 3, wherein the
switching devices that are arranged in an (a+1)-th horizontal
line are electrically connected to the data lines that are
disposed at a right side of the switching devices.

5. The liquid crystal display panel of claim 2, wherein the
pixels comprises pixel electrodes that are electrically con-
nected to the switching devices.

6. The liquid crystal display panel of claim 5, wherein the
switching devices are turned on by a gate signal that is
applied to the switching device through the gate lines, and
the switching devices apply a data signal provided from the
data line to the pixel electrode.

7. A liquid crystal display apparatus comprising:

a timing control section that outputs a gate control signal,
a data control signal and image data;

a gate driving section that outputs a scan signal according
to the gate control signal;

a data driving section that converts the image data into a
pixel voltage to output the pixel voltage according to
the data control signal; and

a liquid crystal display panel that includes

n-number of gate lines that are extended in a first
direction;

(m+1)-number of data lines that are extended in a
second direction that is substantially perpendicular
to the first direction, first and last data lines being
electrically connected to each other; and

(mxn)-number of pixels arranged in a matrix shape,
m-number of the pixels being arranged along the first
direction, and n-number of the pixels being arranged
along the second direction, wherein ‘n’ and ‘m’ are
natural numbers.

8. The liquid crystal display apparatus of claim 7, wherein
the pixels further comprise (mxn)-number of switching
devices that are electrically connected to one of the gate
lines and one of the data lines.

9. The liquid crystal display apparatus of claim 8, wherein
the switching devices that are arranged in an a-th horizontal
line are electrically connected to the data lines that are
disposed at a left side of the switching devices, wherein ‘a’
is an even or odd number that is no greater than ‘n’.

10. The liquid crystal display apparatus of claim 9,
wherein the switching devices that are arranged in an
(a+1)-th horizontal line are electrically connected to the data
lines that are disposed at a right side of the switching
devices.
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11. The liquid crystal display apparatus of claim 10,
wherein the timing control section provides image data to
the data driving section in an inputted order, when the timing
control section outputs the image data corresponding to
pixels of the a-th horizontal line.

12. The liquid crystal display apparatus of claim 11,
wherein the timing control section shifts image data by one
line to the data driving section and provides the image data
to the data driving section, when the timing control section
outputs the image data corresponding to pixels of the
(a+1)-th horizontal line.

13. The liquid crystal display apparatus of claim 7,
wherein a first data line and an (m+1)-th data line are
electrically connected to each other on the liquid crystal
display panel.

14. The liquid crystal display apparatus of claim 7, a first
data line and an (m+1)-th data line are electrically connected
to each other through the data driving section.

15. The liquid crystal display apparatus of claim 14,
wherein the data driving section further comprises a com-
pensating circuit that compensates a signal distortion, and
the compensating circuit is disposed along a connection line
of the first and (m+1)-th data lines.

16. The liquid crystal display apparatus of claim 7,
wherein a first data line and an (m+1)-th data line are
electrically connected to each other through the data driving
section and gate driving section.

17. The liquid crystal display apparatus of claim 7,
wherein a same pixel voltage is applied to both a first data
line and an (m+1)-th data line.

18. The liquid crystal display apparatus of claim 7,
wherein a first data line is electrically connected to a second
data line, and an (m+1)-th data line is electrically connected
to an m-th data line.

19. The liquid crystal display apparatus of claim 7,
wherein a first data line is electrically connected to a third
data line, and an (m+1)-th data line is electrically connected
to an (m-1)-th data line.

20. A liquid crystal display apparatus comprising:

a liquid crystal display panel including n-number of gate
lines extended in a first direction, (m+1)-number of
data lines extended in a second direction that is sub-
stantially perpendicular to the first direction and (mxn)-
number of switching devices formed in a region defined
by the gate and data lines to be arranged in a matrix
shape, the switching devices arranged along a vertical
direction being electrically connected to a left and right
data lines alternately, and a first data line and an
(m+1)-th data line being electrically connected to a
reference voltage;

a gate driving section that provides the gate lines with a
scan signal; and

a data driving section that provides the data lines with a
pixel voltage.
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