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(54) Liquid crystal display

(57)  Aliquid crystal display comprises adisplay panel
provided with a plurality of data lines (D1,...,.Dm+1), a
plurality of gate lines (G1,...,G2n) intersecting the data
lines, liquid crystal cells (PIX11,...,PIX24) arranged in a
matrix, and TFTs (T11,...,T24) disposed at the intersec-
tions of the data lines and the gate lines; source drive
ICs configured to supply data voltages to the data lines,
wherein polarities of data voltages are reversed by a col-
umn inversion scheme; and a gate driver configured to
sequentially supply gate pulses for the gate lines, where-
in polarities of the data voltages charged in the liquid
crystal cells in the display panel are reversed in dot unit,
at least a part of the display panel includes two liquid
crystal cells disposed between data lines adjacent to
each other in a (m+1)-th (where m is an odd number)
horizontal display line so as to be spaced apart from two
liquid crystal cells disposed between data lines adjacent
to each other in an m-th horizontal display line, and the
two liquid crystal cells in the m-th horizontal display line
and the two liquid crystal cells in the (m+1)-th horizontal
display line sequentially charge therein data voltages
with the same polarity supplied from the same data line.
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Description

[0001] This application claims the Korea Patent Appli-
cation No. 10-2009-00119398 filed on December 03,
20009.

[0002] This documentrelates to a liquid crystal display
which drives a liquid crystal display panel in a dot inver-
sion by using a source drive integrated circuit outputting
data voltages of which polarities are reversed by a col-
umn inversion scheme.

Related Art

[0003] An active matrix type liquid crystal display
("LCD") displays moving pictures by the use of thin film
transistors ("TFTs") as switching elements. The LCD can
be made small-sized compared with a cathode ray tube
(CRT) andis thus applied to portable information devices,
office devices, computers, or the like, and further to tel-
evision sets, as a substitute for the CRT.

[0004] The LCD includes an LC display panel, a back-
light unit which provides light to the LC display panel,
source drive integrated circuits (ICs) which supply data
voltage for data lines in the LC display panel, gate drive
ICs which supply gate pulses (or scan pulses) for gate
lines (or scan lines) in the LC display panel, a control
circuit which controls the above-described ICs, and alight
source driving circuit which drives light sources of the
backlight unit.

[0005] Withthe rapid development ofthe process tech-
niques and the driving techniques for the LCD, a manu-
facturing cost of the LCD has been lowered and its image
quality has been much improved. The power consump-
tion, the image quality, and the manufacturing cost of the
LCD are required to be further improved suitable for the
demand for low power consumption and a low cost in an
information terminal device.

SUMMARY

[0006] Embodiments of the present invention provide
a liquid crystal display (LCD) comprising an LC display
panel provided with a plurality of data lines, a plurality of
gate lines intersecting the data lines, LC cells arranged
in a matrix, and TFTs disposed at the intersections of the
data lines and the gate lines; source drive ICs configured
to supply data voltages to the data lines, wherein polar-
ities of data voltages are reversed by a column inversion
scheme; and a gate driving circuit configured to sequen-
tially supply gate pulses for the gate lines.

[0007] Here, polarities of the data voltages charged in
the LC cells in the LC display panel are reversed in dot
unit.

[0008] Inaddition, atleasta partofthe LC display panel
includes two LC cells disposed between data lines adja-
cent to each other in a (m+1)-th (where m is an odd
number) horizontal display line so as to be spaced apart
from two LC cells disposed between data lines adjacent
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to each other in an m-th horizontal display line.
[0009] The two LC cells in the m-th horizontal display
line and the two LC cells in the (m+1)-th horizontal display
line sequentially charge therein data voltages with the
same polarity supplied from the same data line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, provided for fur-
ther understanding of the invention and incorporated in
and constituting a part of this specification, illustrate em-
bodiments of the invention, they serve together with the
description to explain the principles of the invention. In
the drawings:

[0011] FIG. 1is a block diagram of an LCD according
to an embodiment of this document;

[0012] FIG. 2is a detailed circuit diagram of a 15t em-
bodiment of the pixel array of FIG. 1;

[0013] FIG. 3 is a diagram of an example where the
first data line is connected to the (m+1)-th data line;
[0014] FIG. 4 is a waveform diagram of data voltages
supplied for the data lines in the LCD of FIG. 3;

[0015] FIG. 5 is a diagram illustrating an example
where the (m+1)-th data line is connected to an output
channel of the source drive IC;

[0016] FIG. 6 is a waveform diagram of data voltages
supplied for the data lines in the LCD of FIG. 5;

[0017] FIG. 7 is a detailed circuit diagram of a 2nd em-
bodiment of the pixel array shown in FIG. 1;

[0018] FIG. 8 is a detailed circuit diagram of a 34 em-
bodiment of the pixel array of FIG. 1;

[0019] FIG. 9is a detailed circuit diagram of a 4th em-
bodiment of the pixel array of FIG. 1;

[0020] FIG. 10 is a detailed circuit diagram of a 5t
embodiment of the pixel array of FIG. 1;

[0021] FIG. 11 is a detailed circuit diagram of a 6t
embodiment of the pixel array of FIG. 1;

[0022] FIG. 12 is a detailed circuit diagram of a 7th
embodiment of the pixel array of FIG. 1;

[0023] FIG. 13 is a detailed circuit diagram of an 8t
embodiment of the pixel array of FIG. 1;

[0024] FIG. 14 is a detailed circuit diagram of a 9t
embodiment of the pixel array of FIG. 1;

[0025] FIG. 15 is a detailed circuit diagram of a 10th
embodiment of the pixel array of FIG. 1;

[0026] FIG. 16 is a detailed circuit diagram of an 11th
embodiment of the pixel array of FIG. 1.

DETAILED DESCRIPTION

[0027] With reference to the accompanying drawings,
exemplary embodiments of this document will be de-
scribed by exemplifying an LCD. Like reference numerals
designate like elements throughout the specification. In
the following explanations, when a detailed description
of well-known functions or configurations related to this
document is determined to unnecessarily cloud a gist of
this document, the detailed description thereof will be
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omitted.

[0028] Names of the respective elements used in the
following explanations are selected for convenience of
writing the specification and may be thus different from
those in actual products.

[0029] Referring to FIG. 1, an LCD according to an
embodiment of this document an LC display panel pro-
vided with a pixel array 10, source drive ICs 12, and a
timing controller 11. A backlight unit, which uniformly pro-
vides light to the LC display panel, may be placed at a
lower part of the LC display panel.

[0030] The LC display panel comprises an upper glass
substrate and a lower glass substrate opposite to each
otherwith an LC layer therebetween. The LC display pan-
el is provided with the pixel array 10. The pixel array 10
includes LC cells arranged in a matrix by the intersection
structure of data lines and gate lines. The lower glass
substrate of the pixel array 10 is provided with the data
lines, the gate lines, TFTs, pixel electrodes of the LC cells
connectedtothe TFTs, storage capacitors Cst connected
to the pixel electrodes of the LC cells and so on. Each of
the LC cells in the pixel array 10 is driven by a voltage
difference between a voltage charged in the pixel elec-
trode via the TFT and a common voltage applied to a
common electrode, and this voltage difference controls
transmittance of light passing the LC cell to display im-
ages corresponding to video data. A structure of the pixel
array 10 will be described in detail with reference to fol-
lowing figures.

[0031] The upper glass substrate of the LC display
panel is provided with black matrices, color filters and
the common electrodes. The common electrodes are dis-
posed on the upper glass substrate in a vertical field driv-
ing type such as a TN (twisted nematic) mode and a VA
(vertically aligned) mode, and are disposed on the lower
glass substrate along with the pixel electrodes in a hor-
izontal field driving type such as an IPS (in-plane switch-
ing) mode and an FFS (fringe field switching) mode.
[0032] Polarizers arerespectively attached to the outer
surfaces of the lower and upper glass substrates of the
LC display panel, and alignment layers are formed on
the inner surfaces having contact to the LC layer to set
pretilt angles of the LC layer.

[0033] The LCD may be implemented by not only the
TN mode, the VA mode, the IPS mode, and the FFS
mode, but also any other LC mode. The LCD may be
implemented by any other type LCD such as a transmis-
sive LCD, a transflective LCD, a reflective LCD, or the
like. The transmissive LCD and the reflective LCD require
the backlight unit. The backlight unit may be implemented
by a direct type backlight unit or an edge type backlight
unit.

[0034] The source drive ICs 12 are mounted on tape
carrier packages (TCPs) 15, joined to the lower glass
substrate of the LC display panel and connected to a
source printed circuit board (PCB) 14 by a TAB (tap au-
tomated bonding) process. The source drive ICs 12 may
be attached to the lower glass substrate of the LC display
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panel. Each of data output channels of the source drive
ICs 12 is connected to each data line in the pixel array
10. The total number of the output channels of the source
drive ICs 12 is about a half the total number of the data
lines.

[0035] Each of the source drive ICs 12 receives digital
video data from the timing controller 11. The source drive
ICs 12 convert the digital video data into positive/negative
data voltage in response to source timing control signals
from the timing controller 11, and supply the converted
data voltages for the data lines in the pixel array 10 via
the output channels. The source drive ICs 12 supply the
data voltages with polarities opposite to each other for
adjacent data lines under the control of the timing con-
troller 11, and the polarities of the data voltages supplied
for the respective data lines are maintained unchanged
during one frame period. Thus, the source drive ICs 12
output the data voltages of which the polarities are re-
versed by a column inversion scheme as shown in FIGS.
4 and 6.

[0036] The gatedrivers 13 sequentially supply the gate
pulses (or scan pulses) for the gate lines in the pixel array
in response to gate timing control signals from the timing
controller 11. The gate drivers 13 may be mounted on
TCPs and joined to the lower glass substrate of the LC
display panel by the TAB process, or may be directly
formed on the lower glass substrate along with the pixel
array 10 by a GIP (gate in panel) process. The gate driv-
ers 13 may be disposed at both sides of the pixel array
10 as shown in FIG. 2, or may be disposed at one side
of the pixel array 10.

[0037] Thetiming controller 11 transmits the digital vid-
eo data from an external system board to the source drive
ICs 12. The timing controller 11 generates the source
timing control signals for controlling operation timings of
the source drive ICs 12 and the gate timing control signals
for controlling operation timings of the gate drivers 13.
The timing controller 11 is mounted on a control PCB 16.
The control PCB 16 and the source PCB 14 are connect-
ed to each other via a flexible printed circuit board 17
such as an FFC (flexible flat cable) or an FPC (flexible
printed circuit).

[0038] FIG.2is a circuit diagram illustrating a first em-
bodiment of the pixel array 10.

[0039] In FIG. 2, the pixel array 10 is provided with
(m+1) data lines D1 to Dm+1, the gate lines G1 to G2n
intersecting the data lines D1 to Dm+1, and the TFTs
T11 to T14 and T21 to T24 which switch current paths
formed between the pixel electrodes PIX11 to PIX14 and
PIX21 to PIX24 in the LC cells and the data lines D1 to
Dm+1 in response to the gate pulses. The number of the
LC cells arranged in a single horizontal display line in this
pixel array is 2m.

[0040] For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 2, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot inversion. In FIG. 2, the arrow indicates an order of
the data voltages being charged in the LC cells.
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[0041] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0042] During an N-th (where N is an odd number)
frame period, the source drive ICs 12 supply only nega-
tive data voltages for the odd-numbered data lines D1,
D3,..., Dm-1 and Dm+1, and supply only positive data
voltages for the even-numbered datalines D2, D4,...,and
Dm. During a (N+1)-th frame period, the source drive ICs
12 supply only the positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only the negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm.

[0043] In embodiments described below, a character
i for the data lines has a value equal to or less than m,
and may have different values in each embodiment. The
a character i is natural number. For example, in the em-
bodiments shown in FIGS. 2, 7, 8, 10, 11, 12, 15and 16,
the character i = 3k-2 (where k is a natural number), and,
inthe embodiments shown in FIG. 9, 13 and 14, the char-
acteri = 4k-3. In the respective odd-numbered horizontal
display lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines disposed between an i-th data line and a (i+1)-th
data line charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the (i+1)-th data line during the
(N+1)-th frame period. In FIG. 2, the reference numeral
"PIX11" denotes the first pixel electrodes formed in the
first LC cells in the odd-numbered horizontal display
lines, and the reference numeral "PIX12" denotes the
second pixel electrodes formed in the second LC cells in
the odd-numbered horizontal display lines. In addition,
in the respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, third and fourth LC cells
in the even-numbered horizontal display lines disposed
between the (i+1)-th data line and a (i+2) data line charge
therein the positive data voltages supplied from the
(i+1)-th data line during the N-th frame period, and there-
after charge therein the negative data voltages supplied
from the (i+1)-th data line during the (N+1)-th frame pe-
riod. In FIG. 2, the reference numeral "PIX23" denotes
the third pixel electrodes formed in the third LC cells in
the even-numbered horizontal display lines, and the ref-
erence numeral "PIX24" denotes the fourth pixel elec-
trodes formed in the fourth LC cells in the even-numbered
horizontal display lines. Therefore, the first and second
LC cellsinthe odd-numbered horizontal display lines and
the third and fourth LC cells in the even-numbered hori-
zontal display lines charge therein the voltages with the
same polarity supplied from the (i+1)-th data line.
[0044] In the respective odd-numbered horizontal dis-
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play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines disposed between the (i+1)-th data line and the
(i+2)-th data line charge therein the negative data volt-
ages supplied from the (i+2)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+2)-th data line during
the (N+1)-th frame period. In FIG. 2, the reference nu-
meral "PIX13" denotes the third pixel electrodes formed
in the third LC cells in the odd-numbered horizontal dis-
play lines, and the reference numeral "PIX14" denotes
the fourth pixel electrodes formed in the fourth LC cells
in the odd-numbered horizontal display lines. In addition,
in the respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, fifth and sixth LC cells
in the even-numbered horizontal display lines disposed
between the (i+2)-th data line and a (i+3)-th data line
charge therein the negative data voltages supplied from
the (i+2)-th data line during the N-th frame period, and
thereafter charge therein the positive data voltages sup-
plied from the (i+2)-th data line during the (N+1)-th frame
period. In FIG. 2, the fifth and sixth LC cells in the even-
numbered horizontal display lines are not shown, and
their connection structures are substantially the same as
those of the first and second LC cells. Therefore, the third
and fourth LC cells in the odd-numbered horizontal dis-
play lines and the fifth and sixth LC cells in the even-
numbered horizontal display lines charge therein the volt-
ages with the same polarity supplied from the (i+2)-th
data line. Meanwhile, the first and second LC cells in the
even-numbered horizontal display lines charge therein
the data voltages with the same polarity supplied from
the i-th data line.

[0045] Inthe pixelarray 10 shownin FIG. 2, connection
relations among the TFTs, the pixel electrodes, and the
data lines will be described by exemplifying the first to
fourth LC cells in the first horizontal display line LINE#1,
and the first to fourth LC cells in the second horizontal
display line LINE#2.

[0046] In the first horizontal display line LINE#1, the
first and second LC cells disposed between the first data
line D1 and the second data line D2 charge therein data
voltages sequentially supplied from the second data line
D2. The first TFT T11 in the first horizontal display line
transmits the data voltage from the second data line D2
to the first pixel electrode PIX11 in response to the sec-
ond gate pulse from the second gate line G2. The first
pixel electrode PIX11 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
first TFT T11 is connected to the second gate line G2. A
drain terminal of the first TFT T11 is connected to the
second data line D2, and a source terminal thereof is
connected to the first pixel electrode PIX11. The second
TFT T12 in the first horizontal display line transmits the
data voltage from the second data line D2 to the second
pixel electrode P1X12 in response to the first gate pulse
from the first gate line G1. The second pixel electrode
PIX12 charges the data voltage therein during about 1/2
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horizontal period. A gate terminal of the second TFT T12
is connected to the first gate line G1. A drain terminal of
the second TFT T12 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX12.

[0047] In the first horizontal display line LINE#1, the
third and fourth LC cells disposed between the second
data line D2 and the third data line D3 charge therein
data voltages sequentially supplied from the third data
line D3. The third TFT T13 in the first horizontal display
line transmits the data voltage from the third data line D3
to the third pixel electrode PIX13 in response to the sec-
ond gate pulse from the second gate line G2. The third
pixel electrode PIX13 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T13 is connected to the second gate line G2.
A drain terminal of the third TFT T13 is connected to the
third data line D3, and a source terminal thereof is con-
nected to the third pixel electrode P1X13. The fourth TFT
T14 in the first horizontal display line transmits the data
voltage from the third data line D3 to the fourth pixel elec-
trode PIX14 in response to the first gate pulse from the
first gate line G1. The fourth pixel electrode PIX14 charg-
es the data voltage therein during about 1/2 horizontal
period. A gate terminal of the fourth TFT T14 is connected
to the first gate line G1. A drain terminal of the fourth TFT
T14 is connected to the third data line D3, and a source
terminal thereof is connected to the fourth pixel electrode
PIX14.

[0048] In the second horizontal display line LINE#2,
the first and second LC cells disposed between the first
data line D1 and the second data line D2 charge therein
data voltages sequentially supplied from the first data
line D1. Thefirst TFT T21 in the second horizontal display
line transmits the data voltage from the first data line D1
to the first pixel electrode PIX21 in response to the third
gate pulse from the third gate line G3. The first pixel elec-
trode PIX21 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T21 is connected to the third gate line G3. A drain
terminal of the first TFT T21 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX21. The second TFT T22 in
the second horizontal display line transmits the data volt-
age from the first data line D1 to the second pixel elec-
trode PIX22 in response to the fourth gate pulse from the
fourth gate line G4. The second pixel electrode PIX22
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T22 is
connected to the fourth gate line G4. A drain terminal of
the second TFT T22 is connected to the first data line
D1, and a source terminal thereof is connected to the
second pixel electrode P1X22.

[0049] In the second horizontal display line LINE#2,
the third and fourth LC cells disposed between the sec-
ond data line D2 and the third data line D3 charge therein
the data voltages sequentially supplied from the second
data line D2. The third and fourth LC cells in the second
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horizontal display line LINE#2 are spaced apart from the
first and the second LC cells in the first horizontal display
line LINE#1 in the diagonal direction, and share the sec-
ond data line D2 with the first and the second LC cells in
the first horizontal display line LINE#1. Therefore, the
firstand second in the first horizontal display line LINE#1
and the third and fourth LC cells sequentially charge
therein the data voltages with the same polarity which
are consecutively supplied via the second data line D2.
[0050] The third TFT T23 in the second horizontal dis-
play line transmits the data voltage from the second data
line D2 to the third pixel electrode PIX23 in response to
the third gate pulse from the third gate line G3. The third
pixel electrode PIX23 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T23 is connected to the third gate line G3. A
drain terminal of the third TFT T23 is connected to the
second data line D2, and a source terminal thereof is
connected to the third pixel electrode PIX23. The fourth
TFT T24 in the second horizontal display line transmits
the data voltage from the second data line D2 to the fourth
pixel electrode P1X24 in response to the fourth gate pulse
from the fourth gate line G4. The fourth pixel electrode
P1X24 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T24
is connected to the fourth gate line G4. A drain terminal
of the fourth TFT T24 is connected to the second data
line D2, and a source terminal thereof is connected to
the fourth pixel electrode PIX24.

[0051] Inthe LCD according to the embodiment of this
document, the polarity of the data voltages charged in
the LC cells connected to the same data line is the same,
thereby it is possible to reduce power consumption in the
source drive ICs and also make an amount of data
charged in each LC cell uniform. Thus, according to this
document, it is possible to prevent degradation in image
quality such as brightness unevenness, color distortion,
or the like resulting from the unevenness of the amount
of data charged due to the inversion method in the related
art. In addition, according to this document, it is possible
to reduce the number of the data lines and the channels
of the source drive ICs by the use of the TFT connection
relation where the LC cells adjacent to each other in the
horizontal direction share one data line with each other,
and furthermore, to reduce the manufacturing cost of the
LCD.

[0052] The pixel array 10 is not limited to that shown
inFIG. 2. For example, the pixel array 10 may be modified
as shown in FIGS. 7 to 16. In the embodiments in FIGS.
7 to 16 as well, the number of data lines is reduced by
half, and the data voltages from the source drive ICs 12
are output by the column inversion scheme, and the LC
cells in the pixel array 10 are driven by the dot inversion
scheme.

[0053] The (m+1)-th data line Dm+1 disposed at the
rightmost of the pixel array 10 may be connected to the
first data line D1 disposed at the leftmost of the pixel
array 10 like in FIG. 3. FIG. 4 is a waveform diagram
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illustrating the data voltages provided to the data lines
D1 to Dm+1 in the LCD shown in FIG. 3.

[0054] Referringto FIGS. 3and4,the LCD further com-
prises a connection line 111 extending via the TCPs 15
and the source PCB 14.

[0055] The one end of the connection line 111 is con-
nected to the first data line D1 and the other end of the
connection line 111 is connected to the (m+1)-th data
line Dm+1. Among the source drive ICs 12, the output
channel of the first source drive IC 12 disposed at the
uppermost left of the pixel array 10 provide the data volt-
ages to the first data line D1 and the (m+1)-th data line
Dm+1.

[0056] The (m+1)-th data Dm+1 disposed at the right-
most of the pixel array 10 may be connected to the output
channel of the source drive IC 12 in the state of not being
connected to the first data line D1 as shown in FIG. 5.
FIG. 6 is a waveform diagram illustrating waveforms of
the data voltages provided to the data lines in the LCD
shown in FIG. 5.

[0057] Referring to FIGS. 5 and 6, the source drive IC
12, which is disposed at the uppermost right of the LC
display panel, further comprises an output channel con-
nected to the (m+1)-th data line Dm+1. Therefore, the
(m+1)-th data line Dm+1 is directly supplied with data
voltages from the last source drive IC 12 disposed at the
uppermost right of the pixel array 10, among the source
drive ICs 12.

[0058] FIG. 7 is a circuit diagram illustrating a second
embodiment of the pixel array 10.

[0059] In FIG. 7, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T14 and
T21 to T24 which switch current paths formed between
the pixel electrodes P1X11 to PIX14 and P1X21 to PI1X24
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 7, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot (1x2 dots).

[0060] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines D1 to G2n. A first gate pulse is provided
to the first gate line D1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0061] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.
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[0062] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines disposed between an i-th data line and a (i+1)-th
data line charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the i-th data line during the
(N+1)-th frame period. In FIG. 7, the reference numeral
"PIX11" denotes the first pixel electrodes formed in the
first LC cells in the odd-numbered horizontal display
lines, and the reference numeral "PIX12" denotes the
second pixel electrodes formed in the second LC cells in
the odd-numbered horizontal display lines.

[0063] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines disposed between the (i+1)-th data line and a
(i+2)-th data line charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. In FIG. 7, the reference nu-
meral "PIX13" denotes the third pixel electrodes formed
in the third LC cells in the odd-numbered horizontal dis-
play lines, and the reference numeral "P1X14" denotes
the fourth pixel electrodes formed in the fourth LC cells
in the odd-numbered horizontal display lines. In addition,
in the respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, first and second LC
cells in the even-numbered horizontal display lines dis-
posed between the i-th data line and the (i+1) data line
charge therein the negative data voltages supplied from
the (i+1)-th data line during the N-th frame period, and
thereafter charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the (N+1)-th frame
period. InFIG. 7, the reference numeral "PI1X21" denotes
the first pixel electrodes formed in the first LC cells in the
even-numbered horizontal display lines, and the refer-
ence numeral "PIX22" denotes the second pixel elec-
trodes formed in the second LC cells in the even-num-
bered horizontal display lines. Therefore, the third and
fourth LC cells in the odd-numbered horizontal display
lines and the first and second LC cells in the even-num-
bered horizontal display lines charge therein the voltages
with the same polarity supplied from the (i+1)-th dataline.
[0064] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines disposed between the (i+1)-th data line and a (i+2)
data line charge therein the positive data voltages sup-
plied from the (i+2)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the (i+2)-th data line during the
(N+1)-th frame period. In FIG. 7, the reference numeral
"PIX23" denotes the third pixel electrodes formed in the
third LC cells in the even-numbered horizontal display
lines, and the reference numeral "P1X24" denotes the
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fourth pixel electrodes formed in the fourth LC cells in
the even-numbered horizontal display lines.

[0065] Inthe pixelarray 10 showninFIG. 7, connection
relations among the TFTs, the pixel electrodes, and the
data lines will be described by exemplifying the first to
fourth LC cells in the first horizontal display line LINE#1,
and the first to fourth LC cells in the second horizontal
display line LINE#2.

[0066] In the first horizontal display line LINE#1, the
first and second LC cells disposed between the first data
line D1 and the second data line D2 charge therein data
voltages sequentially supplied from the first data line D1.
The first TFT T11 in the first horizontal display line trans-
mits the data voltage from the first data line D1 to the first
pixel electrode PIX11 in response to the second gate
pulse from the second gate line G2. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11 is connected to the second gate line G2. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
from the first data line D1 to the second pixel electrode
P1X12 in response to the first gate pulse from the first
gate line G1. The second pixel electrode PIX12 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the second TFT T12 is connected
to the first gate line G1. A drain terminal of the second
TFT T12 is connected to the first data line D1, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0067] In the first horizontal display line LINE#1, the
third and fourth LC cells disposed between the second
data line D2 and the third data line D3 charge therein
data voltages sequentially supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The
third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
data voltage from the second data line D2 to the fourth
pixel electrode PIX14 in response to the first gate pulse
from the first gate line G1. The fourth pixel electrode
P1X14 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T14
is connected to the first gate line G1. A drain terminal of
the fourth TFT T14 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode PIX14.

[0068] In the second horizontal display line LINE#2,
the first and second LC cells disposed between the first

10

15

20

25

30

35

40

45

50

55

data line D1 and the second data line D2 charge therein
data voltages sequentially supplied from the second data
line D2. Thefirst TFT T21 in the second horizontal display
line transmits the data voltage from the second data line
D2 to the first pixel electrode PIX21 in response to the
third gate pulse from the third gate line G3. The first pixel
electrode PIX21 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T21 is connected to the third gate line G3. A drain
terminal of the first TFT T21 is connected to the second
data line D2, and a source terminal thereof is connected
to the first pixel electrode PIX21. The second TFT T22
in the second horizontal display line transmits the data
voltage from the second data line D2 to the second pixel
electrode PIX22 in response to the fourth gate pulse from
the fourth gate line G4. The second pixel electrode P1X22
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T22 is
connected to the fourth gate line G4. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0069] In the second horizontal display line LINE#2,
the third and fourth LC cells disposed between the sec-
ond data line D2 and the third data line D3 charge therein
the data voltages sequentially supplied from the third da-
ta line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the third gate pulse from the third gate line G3. The third
pixel electrode PIX23 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T23 is connected to the third gate line G3. A
drain terminal of the third TFT T23 is connected to the
third data line D3, and a source terminal thereof is con-
nected to the third pixel electrode PIX23. The fourth TFT
T24 in the second horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PIX24 in response to the fourth gate pulse from
the fourth gate line G4. The fourth pixel electrode P1X24
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T24 is
connected to the fourth gate line G4. A drain terminal of
the fourth TFT T24 is connected to the third data line D3,
and a source terminal thereof is connected to the fourth
pixel electrode P1X24.

[0070] FIG. 8isacircuit diagram illustrating a third em-
bodiment of the pixel array 10.

[0071] ReferringtoFIG. 8, the pixelarray 10is provided
with data lines D1 to Dm+1, gate lines G1 to G2n inter-
secting the data lines D1 to Dm+1, and TFTs T11 to T14
and T21 to T24 which switch current paths formed be-
tween the pixel electrodes PIX11 to PIX14 and PIX21 to
PI1X24 in LC cells and the data lines D1 to Dm+1 in re-
sponse to gate pulses. For the data voltages charged in
the LC cells due to the pixel array structure in FIG. 8,
their polarities are reversed in a unit of horizontal 2-dot
and vertical 1-dot.
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[0072] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0073] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0074] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines disposed between an i-th data line and a (i+1)-th
data line charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the i-th data line during the
(N+1)-th frame period. In FIG. 8, the reference numeral
"PIX11" denotes the first pixel electrodes formed in the
first LC cells in the odd-numbered horizontal display
lines, and the reference numeral "PIX12" denotes the
second pixel electrodes formed in the second LC cells in
the odd-numbered horizontal display lines.

[0075] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines disposed between the (i+1)-th data line and a
(i+2)-th data line charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. In FIG. 8, the reference nu-
meral "PIX13" denotes the third pixel electrodes formed
in the third LC cells in the odd-numbered horizontal dis-
play lines, and the reference numeral "PIX14" denotes
the fourth pixel electrodes formed in the fourth LC cells
in the odd-numbered horizontal display lines. In addition,
in the respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, first and second LC
cells in the even-numbered horizontal display lines dis-
posed between the i-th data line and the (i+1) data line
charge therein the negative data voltages supplied from
the (i+1)-th data line during the N-th frame period, and
thereafter charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the (N+1)-th frame
period. In FIG. 8, the reference numeral "PIX21" denotes
the first pixel electrodes formed in the first LC cells in the
even-numbered horizontal display lines, and the refer-
ence numeral "PIX22" denotes the second pixel elec-
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trodes formed in the second LC cells in the even-num-
bered horizontal display lines. Therefore, the third and
fourth LC cells in the odd-numbered horizontal display
lines and the first and second LC cells in the even-num-
bered horizontal display lines charge therein the voltages
with the same polarity supplied from the (i+1)-th dataline.
[0076] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines disposed between the (i+1)-th data line and a (i+2)
data line charge therein the positive data voltages sup-
plied from the (i+2)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the (i+2)-th data line during the
(N+1)-th frame period. In FIG. 8, the reference numeral
"PIX23" denotes the third pixel electrodes formed in the
third LC cells in the even-numbered horizontal display
lines, and the reference numeral "PIX24" denotes the
fourth pixel electrodes formed in the fourth LC cells in
the even-numbered horizontal display lines.

[0077] Inthe pixelarray 10 showninFIG. 8, connection
relations among the TFTs, the pixel electrodes, and the
data lines will be described by exemplifying the first to
fourth LC cells in the first horizontal display line LINE#1,
and the first to fourth LC cells in the second horizontal
display line LINE#2.

[0078] In the first horizontal display line LINE#1, the
firstand second LC cells disposed between the first data
line D1 and the second data line D2 charge therein data
voltages sequentially supplied from the first data line D1.
The first TFT T11 in the first horizontal display line trans-
mits the data voltage from the first data line D1 to the first
pixel electrode P1X11 in response to the first gate pulse
from the first gate line G1. The first pixel electrode P1X11
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the first TFT T11 is con-
nected to the first gate line G1. A drain terminal of the
first TFT T11 is connected to the first data line D1, and
a source terminal thereof is connected to the first pixel
electrode PIX11. The second TFT T12 in the first hori-
zontal display line transmits the data voltage from the
first data line D1 to the second pixel electrode P1X12 in
response to the second gate pulse from the second gate
line G2. The second pixel electrode PIX12 charges the
data voltage therein during about 1/2 horizontal period.
A gate terminal of the second TFT T12 is connected to
the second gate line G2. A drain terminal of the second
TFT T12 is connected to the first data line D1, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0079] In the first horizontal display line LINE#1, the
third and fourth LC cells disposed between the second
data line D2 and the third data line D3 charge therein
data voltages sequentially supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The
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third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
data voltage from the second data line D2 to the fourth
pixel electrode PI1X14 in response to the first gate pulse
from the first gate line G1. The fourth pixel electrode
P1X14 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T14
is connected to the first gate line G1. A drain terminal of
the fourth TFT T14 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode PIX14.

[0080] In the second horizontal display line LINE#2,
the first and second LC cells disposed between the first
data line D1 and the second data line D2 charge therein
data voltages sequentially supplied from the second data
line D2. Thefirst TFT T21 in the second horizontal display
line transmits the data voltage from the second data line
D2 to the first pixel electrode PIX21 in response to the
fourth gate pulse from the fourth gate line G4. The first
pixel electrode PIX21 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
first TFT T21 is connected to the fourth gate line G4. A
drain terminal of the first TFT T21 is connected to the
second data line D2, and a source terminal thereof is
connected to the first pixel electrode PIX21. The second
TFT T22 in the second horizontal display line transmits
the data voltage from the second data line D2 to the sec-
ond pixel electrode P1X22 in response to the third gate
pulse from the third gate line G3. The second pixel elec-
trode PIX22 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the second
TFT T22 is connected to the third gate line G3. A drain
terminal of the second TFT T22 is connected to the sec-
ond data line D2, and a source terminal thereof is con-
nected to the second pixel electrode PIX22.

[0081] In the second horizontal display line LINE#2,
the third and fourth LC cells disposed between the sec-
ond data line D2 and the third data line D3 charge therein
the data voltages sequentially supplied from the third da-
ta line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the third gate pulse from the third gate line G3. The third
pixel electrode PIX23 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T23 is connected to the third gate line G3. A
drain terminal of the third TFT T23 is connected to the
third data line D3, and a source terminal thereof is con-
nected to the third pixel electrode PIX23. The fourth TFT
T24 in the second horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PIX24 in response to the fourth gate pulse from
the fourth gate line G4. The fourth pixel electrode PIX24
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charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T24 is
connected to the fourth gate line G4. A drain terminal of
the fourth TFT T24 is connected to the third data line D3,
and a source terminal thereof is connected to the fourth
pixel electrode P1X24.

[0082] FIG. 9 is a circuit diagram illustrating a fourth
embodiment of the pixel array 10.

[0083] In FIG. 9, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T16 and
T21 to T26 which switch current paths formed between
the pixel electrodes PIX11 to PIX16 and PIX21 to PIX26
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 9, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot.

[0084] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the columninversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0085] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0086] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines disposed between an i-th data line and a (i+1)-th
data line charge therein the positive data voltages sup-
plied from the i-th data line during the N-th frame period,
and thereafter charge therein the negative data voltages
supplied from the i-th data line during the (N+1)-th frame
period. In FIG. 9, the reference numeral "P1X11" denotes
the first pixel electrodes formed in the first LC cells in the
odd-numbered horizontal display lines, and the reference
numeral "P1X12" denotes the second pixel electrodes
formed in the second LC cells in the odd-numbered hor-
izontal display lines.

[0087] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines disposed between the (i+1)-th data line and a
(i+2)-th data line charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
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the (N+1)-th frame period. In FIG. 9, the reference nu-
meral "PIX13" denotes the third pixel electrodes formed
in the third LC cells in the odd-numbered horizontal dis-
play lines, and the reference numeral "PIX14" denotes
the fourth pixel electrodes formed in the fourth LC cells
in the odd-numbered horizontal display lines. In addition,
in the respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, first and second LC
cells in the even-numbered horizontal display lines dis-
posed between the i-th data line and the (i+1) data line
charge therein the negative data voltages supplied from
the (i+1)-th data line during the N-th frame period, and
thereafter charge therein the positive data voltages sup-
plied from the (i+1)-th data line during the (N+1)-th frame
period. In FIG. 9, the reference numeral "PIX21" denotes
the first pixel electrodes formed in the first LC cells in the
even-numbered horizontal display lines, and the refer-
ence numeral "PIX22" denotes the second pixel elec-
trodes formed in the second LC cells in the even-num-
bered horizontal display lines. Therefore, the third and
fourth LC cells in the odd-numbered horizontal display
lines and the first and second LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity supplied from the (i+1)-th
data line.

[0088] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, fifth and
sixth LC cells in the odd-numbered horizontal display
lines disposed between the (i+2)-th data line and a
(i+3)-th data line charge therein the positive data voltages
supplied from the (i+2)-th data line during the N-th frame
period, and thereafter charge therein the negative data
voltages supplied from the (i+2)-th data line during the
(N+1)-th frame period. In FIG. 9, the reference numeral
"PIX15" denotes the fifth pixel electrodes formed in the
fifth LC cells in the odd-numbered horizontal display
lines, and the reference numeral "PIX16" denotes the
sixth pixel electrodes formed in the sixth LC cells in the
odd-numbered horizontal display lines. In addition, in the
respective even-numbered horizontal display lines
LINE#2, LINE#4,..., and LINE#n, third and fourth LC cells
in the even-numbered horizontal display lines disposed
between the (i+1)-th data line and the (i+2) data line
charge therein the positive data voltages supplied from
the (i+2)-th data line during the N-th frame period, and
thereafter charge therein the negative data voltages sup-
plied from the (i+2)-th data line during the (N+1)-th frame
period. In FIG. 9, the reference numeral "PIX23" denotes
the third pixel electrodes formed in the third LC cells in
the even-numbered horizontal display lines, and the ref-
erence numeral "PIX24" denotes the fourth pixel elec-
trodes formed in the fourth LC cells in the even-numbered
horizontal display lines. Therefore, the fifth and sixth LC
cells in the odd-numbered horizontal display lines and
the third and fourth LC cells in the even-numbered hori-
zontal display lines charge therein the data voltages with
the same polarity supplied from the (i+2)-th data line.
[0089] In the respective even-numbered horizontal
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10

display lines LINE#2, LINE#4,..., and LINE#n, fifth and
sixth LC cells in the even-numbered horizontal display
lines disposed between the (i+2)-th data line and the
(i+3)-th data line charge therein the negative data volt-
ages supplied from the (i+3)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+3)-th data line during
the (N+1)-th frame period. In FIG. 9, the reference nu-
meral "PIX25" denotes the fifth pixel electrodes formed
in the fifth LC cells in the even-numbered horizontal dis-
play lines, and the reference numeral "PIX26" denotes
the sixth pixel electrodes formed in the sixth LC cells in
the even-numbered horizontal display lines.

[0090] Inthe pixelarray 10 showninFIG. 9, connection
relations among the TFTs, the pixel electrodes, and the
data lines will be described by exemplifying the first to
sixth LC cells in the first horizontal display line LINE#1,
and the first to sixth LC cells in the second horizontal
display line LINE#2.

[0091] In the first horizontal display line LINE#1, the
first and second LC cells disposed between the first data
line D1 and the second data line D2 charge therein data
voltages sequentially supplied from the first data line D1.
The first TFT T11 in the first horizontal display line trans-
mits the data voltage from the first data line D1 to the first
pixel electrode PIX11 in response to the second gate
pulse from the second gate line G2. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11is connected to the second gate line G2. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
from the first data line D1 to the second pixel electrode
PI1X12 in response to the first gate pulse from the first
gate line G1. The second pixel electrode PIX12 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the second TFT T12 is connected
to the first gate line G1. A drain terminal of the second
TFT T12 is connected to the first data line D1, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0092] In the first horizontal display line LINE#1, the
third and fourth LC cells disposed between the second
data line D2 and the third data line D3 charge therein
data voltages sequentially supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The
third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
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data voltage from the second data line D2 to the fourth
pixel electrode PI1X14 in response to the first gate pulse
from the first gate line G1. The fourth pixel electrode
P1X14 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T14
is connected to the first gate line G1. A drain terminal of
the fourth TFT T14 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode PIX14.

[0093] In the first horizontal display line LINE#1, the
fifth and sixth LC cells disposed between the third data
line D3 and the fourth data line D4 charge therein data
voltages sequentially supplied from the third data line D3.
The fifth TFT T15 in the first horizontal display line trans-
mits the data voltage from the third data line D3 to the
fifth pixel electrode PIX15 in response to the first gate
pulse from the first gate line G1. The fifth pixel electrode
PI1X15 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fifth TFT T15 is
connected to the first gate line G1. A drain terminal of
the fifth TFT T15 is connected to the third data line D3,
and a source terminal thereof is connected to the fifth
pixel electrode PI1X15. The sixth TFT T16 in the first hor-
izontal display line transmits the data voltage from the
third data line D3 to the sixth pixel electrode PIX16 in
response to the second gate pulse from the second gate
line G2. The sixth pixel electrode P1X16 charges the data
voltage therein during about 1/2 horizontal period. A gate
terminal of the fourth TFT T16 is connected to the second
gate line G2. A drain terminal of the sixth TFT T16 is
connected to the third data line D3, and a source terminal
thereof is connected to the sixth pixel electrode PIX16.

[0094] In the second horizontal display line LINE#2,
the first and second LC cells disposed between the first
data line D1 and the second data line D2 charge therein
data voltages sequentially supplied from the second data
line D2. Thefirst TFT T21 in the second horizontal display
line transmits the data voltage from the second data line
D2 to the first pixel electrode PIX21 in response to the
third gate pulse from the third gate line G3. The first pixel
electrode PIX21 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T21 is connected to the third gate line G3. A drain
terminal of the first TFT T21 is connected to the second
data line D2, and a source terminal thereof is connected
to the first pixel electrode PIX21. The second TFT T22
in the second horizontal display line transmits the data
voltage from the second data line D2 to the second pixel
electrode PIX22 in response to the fourth gate pulse from
the fourth gate line G4. The second pixel electrode P1X22
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T22 is
connected to the fourth gate line G4. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0095] In the second horizontal display line LINE#2,
the third and fourth LC cells disposed between the sec-
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ond data line D2 and the third data line D3 charge therein
the data voltages sequentially supplied from the third da-
ta line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the third gate pulse from the third gate line G3. The third
pixel electrode PIX23 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T23 is connected to the third gate line G3. A
drain terminal of the third TFT T23 is connected to the
third data line D3, and a source terminal thereof is con-
nected to the third pixel electrode PIX23. The fourth TFT
T24 in the second horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PIX24 in response to the fourth gate pulse from
the fourth gate line G4. The fourth pixel electrode PIX24
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T24 is
connected to the fourth gate line G4. A drain terminal of
the fourth TFT T24 is connected to the third data line D3,
and a source terminal thereof is connected to the fourth
pixel electrode P1X24.

[0096] Inthe second horizontal display line LNE#2, the
fifth and sixth LC cells disposed between the third data
line D3 and the fourth data line D4 charge therein the
data voltages sequentially supplied from the fourth data
line D4. Thefifth TFT T25 in the second horizontal display
line transmits the data voltage from the fourth data line
D4 to the fifth pixel electrode PIX25 in response to the
fourth gate pulse from the fourth gate line G4. The fifth
pixel electrode PIX25 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
fifth TFT T25 is connected to the fourth gate line G4. A
drain terminal of the fifth TFT T25 is connected to the
fourth data line D4, and a source terminal thereof is con-
nected to the fifth pixel electrode PIX25. The sixth TFT
T26 in the second horizontal display line transmits the
data voltage from the fourth data line D4 to the sixth pixel
electrode PIX26 in response to the third gate pulse from
the third gate line G3. The sixth pixel electrode P1X26
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the sixth TFT T26 is
connected to the third gate line G3. A drain terminal of
the sixth TFT T26 is connected to the fourth data line D4,
and a source terminal thereof is connected to the sixth
pixel electrode P1X26.

[0097] FIG. 10 is a circuit diagram illustrating a fifth
embodiment of the pixel array 10.

[0098] Referring to FIG. 10, the pixel array 10 is pro-
vided with data lines D1 to Dm+1, gate lines G1 to G2n
intersecting the data lines D1 to Dm+1,and TFTs T11 to
T14 and T21 to T24 which switch current paths formed
between the pixel electrodes P1X11 to PIX14 and PIX21
to PIX24 in LC cells and the data lines D1 to Dm+1 in
response to gate pulses. For the data voltages charged
in the LC cells due to the pixel array structure in FIG. 10,
their polarities are reversed in a unit of horizontal 2-dot
and vertical 1-dot.
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[0099] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0100] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0101] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
dataline. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 10, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formedinthefirstLC cells in the odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.

[0102] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
10, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
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lines.

[0103] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. The second LC cells in the
even-numbered horizontal display lines charge therein
the positive data voltages supplied from the i-th data line
during the N-th frame period, and thereafter charge there-
in the negative data voltages supplied from the i-th data
line during the (N+1)-th frame period. In FIG. 10, the ref-
erence numeral "PIX21" denotes the first pixel electrodes
formed in the first LC cells in the even-numbered hori-
zontal display lines, and the reference numeral "PIX22"
denotes the second pixel electrodes formed in the sec-
ond LC cells in the even-numbered horizontal display
lines.

[0104] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 10, the reference numeral "PIX23" denotes the third
pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0105] As can be seen from FIG 10, the second and
third LC cells in the odd-numbered horizontal display
lines and the first and fourth LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity which are supplied from
the (i+1)-th data line. The polarity of the data voltages
charged in the second and third cells in the odd-num-
bered horizontal display lines and the first and fourth LC
cells in the even-numbered horizontal display lines is op-
posite to that of the data voltages charged in the first and
fourth LC cells in the odd-numbered horizontal display
lines and the second and third LC cells in the even-num-
bered horizontal display lines.

[0106] In the pixel array 10 shown in FIG. 10, connec-
tion relations among the TFTs, the pixel electrodes, and
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the data lines will be described by exemplifying the first
to fourth LC cells in the first horizontal display line
LINE#1, and the first to fourth LC cells in the second
horizontal display line LINE#2.

[0107] The second LC cellin the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the first LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the first data line
D1. The first TFT T11 in the first horizontal display line
transmits the data voltage from the first data line D1 to
the first pixel electrode PIX11 in response to the second
gate pulse from the second gate line G2. The first pixel
electrode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11is connected to the second gate line G2. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
from the second data line D2 to the second second pixel
electrode P1X12 in response to the first gate pulse from
the first gate line G1. The second pixel electrode P1X12
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T12 is
connected to the first gate line G1. A drain terminal of
the second TFT T12 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX12.

[0108] The fourth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the third data line D3. Successively, the third LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The
third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PIX14 in response to the first gate pulse from
the first gate line G1. The fourth pixel electrode PIX14
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T14 is
connected to the first gate line G1. A drain terminal of
the second TFT T12 is connected to the third data line
D3, and a source terminal thereof is connected to the
fourth pixel electrode PI1X14.

[0109] ThefirstLC cellin the second horizontal display
line LINE#2 charges therein the data voltage supplied
from the second data line D2. Successively, the second
LC cell in the second horizontal display line LINE#2
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charges therein the data voltage supplied from the first
data line D1. The first TFT T21 in the second horizontal
display line transmits the data voltage from the second
data line D2 to the first pixel electrode PIX21 in response
to the third gate pulse from the third gate line G3. The
first pixel electrode PIX21 charges the data voltage there-
in during about 1/2 horizontal period. A gate terminal of
the first TFT T21 is connected to the third gate line G3.
A drain terminal of the first TFT T21 is connected to the
second data line D2, and a source terminal thereof is
connected to the first pixel electrode PIX21. The second
TFT T22 in the second horizontal display line transmits
the data voltage from the first data line D1 to the second
pixel electrode P1X22 in response to the fourth gate pulse
from the fourth gate line G4. The second pixel electrode
PIX22 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the second TFT T22
is connected to the fourth gate line G4. A drain terminal
of the second TFT T22 is connected to the first data line
D1, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0110] The third LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the third data line D3. Successively, the fourth
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the sec-
ond data line D2. The third TFT T23 in the second hori-
zontal display line transmits the data voltage from the
third data line D3 to the third pixel electrode PIX23 in
response to the third gate pulse from the third gate line
G3. The third pixel electrode PIX23 charges the data volt-
age therein during about 1/2 horizontal period. A gate
terminal of the third TFT T23 is connected to the third
gate line G3. A drain terminal of the third TFT T23 is
connected to the third data line D3, and a source terminal
thereof is connected to the third pixel electrode P1X23.
The fourth TFT T24 in the second horizontal display line
transmits the data voltage from the second data line D2
to the fourth pixel electrode PIX24 in response to the
fourth gate pulse from the fourth gate line G4. The fourth
pixel electrode PIX24 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
fourth TFT T24 is connected to the fourth gate line G4.
A drain terminal of the second TFT T22 is connected to
the second data line D2, and a source terminal thereof
is connected to the fourth pixel electrode P1X24.

[0111] FIG. 11 is a circuit diagram illustrating a sixth
embodiment of the pixel array 10.

[0112] Referring to FIG. 11, the pixel array 10 is pro-
vided with data lines D1 to Dm+1, gate lines G1 to G2n
intersecting the data lines D1 to Dm+1,and TFTs T11 to
T14 and T21 to T24 which switch current paths formed
between the pixel electrodes P1X11 to PIX14 and PIX21
to PIX24 in LC cells and the data lines D1 to Dm+1 in
response to gate pulses. For the data voltages charged
in the LC cells due to the pixel array structure in FIG. 11,
their polarities are reversed in a unit of horizontal 2-dot
and vertical 1-dot.
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[0113] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0114] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0115] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
dataline. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 11, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formedinthefirstLC cells in the odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.

[0116] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
11, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
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lines.

[0117] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. The second LC cells in the
even-numbered horizontal display lines charge therein
the positive data voltages supplied from the i-th data line
during the N-th frame period, and thereafter charge there-
in the negative data voltages supplied from the i-th data
line during the (N+1)-th frame period. In FIG. 11, the ref-
erence numeral "PIX21" denotes the first pixel electrodes
formed in the first LC cells in the even-numbered hori-
zontal display lines, and the reference numeral "PIX22"
denotes the second pixel electrodes formed in the sec-
ond LC cells in the even-numbered horizontal display
lines.

[0118] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 11, the reference numeral "PIX23" denotes the third
pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0119] As can be seen from FIG 11, the second and
third LC cells in the odd-numbered horizontal display
lines and the first and fourth LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity which are supplied from
the (i+1)-th data line. The polarity of the data voltages
charged in the second and third cells in the odd-num-
bered horizontal display lines and the first and fourth LC
cells in the even-numbered horizontal display lines is op-
posite to that of the data voltages charged in the first and
fourth LC cells in the odd-numbered horizontal display
lines and the second and third LC cells in the even-num-
bered horizontal display lines.

[0120] In the pixel array 10 shown in FIG. 11, connec-
tion relations among the TFTs, the pixel electrodes, and
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the data lines will be described by exemplifying the first
to fourth LC cells in the first horizontal display line
LINE#1, and the first to fourth LC cells in the second
horizontal display line LINE#2.

[0121] The first LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the first data line D1. Successively, the second LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
line D2. The first TFT T11 in the first horizontal display
line transmits the data voltage from the first data line D1
to the first pixel electrode PIX11 in response to the first
gate pulse from the first gate line G1. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11 is connected to the first gate line G1. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
fromthe second dataline D2 to the second pixel electrode
PI1X12 in response to the second gate pulse from the
second gate line G2. The second pixel electrode PIX12
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T12 is
connected to the second gate line G2. A drain terminal
of the second TFT T12 is connected to the second data
line D2, and a source terminal thereof is connected to
the second pixel electrode P1X12.

[0122] The third LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the fourth
LC cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the third data line
D3. The third TFT T13 in the first horizontal display line
transmits the data voltage from the second data line D2
to the third pixel electrode PIX13 in response to the first
gate pulse from the first gate line G1. The third pixel elec-
trode PIX13 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the third
TFT T13 is connected to the first gate line G1. A drain
terminal of the third TFT T13 is connected to the second
data line D2, and a source terminal thereof is connected
to the third pixel electrode FIX13. The fourth TFT T14 in
the first horizontal display line transmits the data voltage
from the third data line D3 to the fourth pixel electrode
P1X14 in response to the second gate pulse from the
second gate line G2. The fourth pixel electrode PIX14
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T14 is
connected to the second gate line G2. A drain terminal
of the second TFT T12 is connected to the third data line
D3, and a source terminal thereof is connected to the
fourth pixel electrode PI1X14.

[0123] ThesecondLC cellinthe second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the first data line D1. Successively, the first
LC cell in the second horizontal display line LINE#2
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charges therein the data voltage supplied from the sec-
ond data line D2. The first TFT T21 in the second hori-
zontal display line transmits the data voltage from the
second data line D2 to the first pixel electrode PIX21 in
response to the fourth gate pulse from the fourth gate
line G4. The first pixel electrode PIX21 charges the data
voltage therein during about 1/2 horizontal period. A gate
terminal of the first TFT T21 is connected to the fourth
gate line G4. A drain terminal of the first TFT T21 is con-
nected to the second data line D2, and a source terminal
thereof is connected to the first pixel electrode P1X21.
The second TFT T22 in the second horizontal display
line transmits the data voltage from the first data line D1
to the second pixel electrode PIX22 in response to the
third gate pulse from the third gate line G3. The second
pixel electrode PIX22 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
second TFT T22 is connected to the third gate line G3.
A drain terminal of the second TFT T22 is connected to
the first data line D1, and a source terminal thereof is
connected to the second pixel electrode PIX22.

[0124] The fourth LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the
third LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the third
data line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the fourth gate pulse from the fourth gate line G4. The
third pixel electrode PIX23 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T23 is connected to the fourth gate line
G4. A drain terminal of the third TFT T23 is connected
to the third data line D3, and a source terminal thereof is
connected to the third pixel electrode PIX23. The fourth
TFT T24 in the second horizontal display line transmits
the data voltage from the second data line D2 to the fourth
pixel electrode P1X24 in response to the third gate pulse
from the third gate line G3. The fourth pixel electrode
P1X24 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T24
is connected to the third gate line G3. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode P1X24.

[0125] FIG. 12 is a circuit diagram illustrating a fourth
embodiment of the pixel array 10.

[0126] In FIG. 12, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T16 and
T21 to T26 which switch current paths formed between
the pixel electrodes PIX11 to PIX16 and PIX21 to PIX26
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 12, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot.
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[0127] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0128] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0129] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
dataline. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 12, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formedinthefirstLC cells in the odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.

[0130] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
12, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
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lines.

[0131] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. The second LC cells in the
even-numbered horizontal display lines charge therein
the positive data voltages supplied from the i-th data line
during the N-th frame period, and thereafter charge there-
in the negative data voltages supplied from the i-th data
line during the (N+1)-th frame period. In FIG. 12, the ref-
erence numeral "PIX21" denotes the first pixel electrodes
formed in the first LC cells in the even-numbered hori-
zontal display lines, and the reference numeral "PIX22"
denotes the second pixel electrodes formed in the sec-
ond LC cells in the even-numbered horizontal display
lines.

[0132] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 12, the reference numeral "PI1X23" denotes the third
pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0133] As can be seen from FIG 12, the second and
third LC cells in the odd-numbered horizontal display
lines and the first and fourth LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity which are supplied from
the (i+1)-th data line. The polarity of the data voltages
charged in the second and third LC cells in the odd-num-
bered horizontal display lines and the first and fourth LC
cells in the even-numbered horizontal display lines is op-
posite to that of the data voltages charged in the first and
fourth LC cells in the odd-numbered horizontal display
lines and the second and third LC cells in the even-num-
bered horizontal display lines.

[0134] In the pixel array 10 shown in FIG. 12, connec-
tion relations among the TFTs, the pixel electrodes, and
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the data lines will be described by exemplifying the first
to fourth LC cells in the first horizontal display line
LINE#1, and the first to fourth LC cells in the second
horizontal display line LINE#2.

[0135] The first LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the first data line D1. At the same time, the second
LC cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
line D2. The first TFT T11 in the first horizontal display
line transmits the data voltage from the first data line D1
to the first pixel electrode PIX11 in response to the first
gate pulse from the first gate line G1. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11 is connected to the first gate line G1. A drain
terminal of the first TFT T 11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
fromthe second dataline D2 to the second pixel electrode
P1X12 in response to the first gate pulse from the first
gate line G1. The second pixel electrode PIX12 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the second TFT T12 is connected
to the first gate line G1. A drain terminal of the second
TFT T12 is connected to the second data line D2, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0136] The third LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. At the same time, the fourth
LC cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the third data line
D3. The third TFT T13 in the first horizontal display line
transmits the data voltage from the second data line D2
to the third pixel electrode PIX13 in response to the sec-
ond gate pulse from the second gate line G2. The third
pixel electrode PIX13 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
third TFT T13 is connected to the second gate line G2.
A drain terminal of the third TFT T13 is connected to the
second data line D2, and a source terminal thereof is
connected to the third pixel electrode PIX13. The fourth
TFT T 14 in the first horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode P1X14 in response to the second gate pulse
from the second gate line G2. The fourth pixel electrode
P1X14 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T14
is connected to the second gate line G2. A drain terminal
of the second TFT T12 is connected to the third data line
D3, and a source terminal thereof is connected to the
fourth pixel electrode PI1X14.

[0137] ThesecondLC cellinthe second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the first data line D1. Successively, the first
LC cell in the second horizontal display line LINE#2
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charges therein the data voltage supplied from the sec-
ond data line D2. The first TFT T21 in the second hori-
zontal display line transmits the data voltage from the
second data line D2 to the first pixel electrode PIX21 in
response to the fourth gate pulse from the fourth gate
line G4. The first pixel electrode PIX21 charges the data
voltage therein during about 1/2 horizontal period. A gate
terminal of the first TFT T21 is connected to the fourth
gate line G4. A drain terminal of the first TFT T21 is con-
nected to the second data line D2, and a source terminal
thereof is connected to the first pixel electrode P1X21.
The second TFT T22 in the second horizontal display
line transmits the data voltage from the first data line D1
to the second pixel electrode PIX22 in response to the
third gate pulse from the third gate line G3. The second
pixel electrode PIX22 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
second TFT T22 is connected to the third gate line G3.
A drain terminal of the second TFT T22 is connected to
the first data line D1, and a source terminal thereof is
connected to the second pixel electrode PIX22.

[0138] The fourth LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the
third LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the third
data line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the fourth gate pulse from the fourth gate line G4. The
third pixel electrode PIX23 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T23 is connected to the fourth gate line
G4. A drain terminal of the third TFT T23 is connected
to the third data line D3, and a source terminal thereof is
connected to the third pixel electrode PIX23. The fourth
TFT T24 in the second horizontal display line transmits
the data voltage from the second data line D2 to the fourth
pixel electrode P1X24 in response to the third gate pulse
from the third gate line G3. The fourth pixel electrode
P1X24 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T24
is connected to the third gate line G3. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode P1X24.

[0139] FIG. 13isacircuit diagram illustrating an eighth
embodiment of the pixel array 10.

[0140] In FIG. 13, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T16 and
T21 to T26 which switch current paths formed between
the pixel electrodes PIX11 to PIX16 and PIX21 to PIX26
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 13, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot. In addition, the polarities of the data voltages charged
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in a part of the LC cells of the pixel array 10 in FIG. 13
are reversed in a unit of horizontal 1-dot and vertical 1-
dot (1x1 dot). Therefore, in the pixel array in FIG. 13,
there are mixed the LC cells where the polarities of the
data voltages charged therein are reversed in a unit of
horizontal 2-dot and vertical 1-dot and in a unit of hori-
zontal 1-dot and vertical 1-dot.

[0141] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0142] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0143] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
dataline. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 13, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formed inthefirst LC cells in the odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.

[0144] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
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therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
13, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"PIX14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
lines.

[0145] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, fifth and
sixth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3)-th data line. The fifth LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+3)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+3)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
13, the reference numeral "PI1X15" denotes the fifth pixel
electrodes formed in the fifth LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"PI1X16" denotes the sixth pixel electrodes formed in the
sixth LC cells in the odd-numbered horizontal display
lines.

[0146] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. The second LC cells in the
even-numbered horizontal display lines charge therein
the positive data voltages supplied from the i-th data line
during the N-th frame period, and thereafter charge there-
in the negative data voltages supplied from the i-th data
line during the (N+1)-th frame period. In FIG. 13, the ref-
erence numeral "P1X21" denotes the first pixel electrodes
formed in the first LC cells in the even-numbered hori-
zontal display lines, and the reference numeral "PIX22"
denotes the second pixel electrodes formed in the sec-
ond LC cells in the even-numbered horizontal display
lines.

[0147] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-



35 EP 2 355 086 A1 36

ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 13, the reference numeral "P1X23" denotes the third
pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0148] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, fifth and
sixth LC cells in the even-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3) data line. The fifth LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+3)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+3)-th data line during the (N+1)-th frame period. In
FIG. 13, the reference numeral "PIX25" denotes the fifth
pixel electrodes formed in the fifth LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX26" denotes the sixth pixel electrodes formed
in the sixth LC cells in the even-numbered horizontal dis-
play lines.

[0149] As can be seen from FIG 13, the second and
third LC cells in the odd-numbered horizontal display
lines and the first and fourth LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity which are supplied from
the (i+1)-th data line. The polarity of the data voltages
charged in the second and third LC cells in the odd-num-
bered horizontal display lines and the first and fourth LC
cells in the even-numbered horizontal display lines is op-
posite to that of the data voltages charged in the first and
fourth LC cells in the odd-numbered horizontal display
lines and the second and third LC cells in the even-num-
bered horizontal display lines. The polarities of the data
voltages charged in the first to fourth LC cells in the odd-
numbered horizontal display lines and the first to fourth
LC cells in the even-numbered horizontal display lines
are reversed in a unit of horizontal 2-dot and vertical 1-
dot. On the other hand, the polarities of the data voltages
charged in the third to sixth LC cells in the odd-numbered
horizontal display lines and the third to sixth LC cells in
the even-numbered horizontal display lines are reversed
in a unit of horizontal 1-dot and vertical 1-dot.

[0150] In the pixel array 10 shown in FIG. 13, connec-
tion relations among the TFTs, the pixel electrodes, and
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the data lines will be described by exemplifying the first
to sixth LC cells in the first horizontal display line LINE#1,
and the first to sixth LC cells in the second horizontal
display line LINE#2.

[0151] The second LC cellin the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the first LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the first data line
D1. The first TFT T11 in the first horizontal display line
transmits the data voltage from the first data line D1 to
the first pixel electrode PIX11 in response to the second
gate pulse from the second gate line G2. The first pixel
electrode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11is connected to the second gate line G2. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
fromthe second data line D2 to the second pixel electrode
PI1X12 in response to the first gate pulse from the first
gate line G1. The second pixel electrode PIX12 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the second TFT T12 is connected
to the first gate line G1. A drain terminal of the second
TFT T12 is connected to the second data line D2, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0152] The fourth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the third data line D3. Successively, the third LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The
third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PI1X14 in response to the first gate pulse from
the first gate line G1. The fourth pixel electrode PI1X14
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T14 is
connected to the first gate line G1. A drain terminal of
the second TFT T12 is connected to the third data line
D3, and a source terminal thereof is connected to the
fourth pixel electrode PI1X14.

[0153] The fifth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the fourth data line D4. Successively, the sixth LC
cell in the first horizontal display line LINE#1 charges
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therein the data voltage supplied from the third data line
D3. The fifth TFT T15 in the first horizontal display line
transmits the data voltage from the fourth data line D4 to
the fifth pixel electrode PI1X15 in response to the first gate
pulse from the first gate line G1. The fifth pixel electrode
P1X15 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fifth TFT T15 is
connected to the first gate line G1. A drain terminal of
the fifth TFT T15 is connected to the fourth data line D4,
and a source terminal thereof is connected to the fifth
pixel electrode PIX15. The sixth TFT T16 in the first hor-
izontal display line transmits the data voltage from the
third data line D3 to the sixth pixel electrode PIX16 in
response to the second gate pulse from the second gate
line G2. The sixth pixel electrode P1X16 charges the data
voltage therein during about 1/2 horizontal period. A gate
terminal of the sixth TFT T16 is connected to the second
gate line G2. A drain terminal of the second TFT T12 is
connected to the third data line D3, and a source terminal
thereof is connected to the sixth pixel electrode PIX16.

[0154] ThefirstLC cellin the second horizontal display
line LINE#2 charges therein the data voltage supplied
from the second data line D2. Successively, the second
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the first
data line D1. The first TFT T21 in the second horizontal
display line transmits the data voltage from the second
data line D2 to the first pixel electrode P1X21 in response
to the third gate pulse from the third gate line G3. The
first pixel electrode PIX21 charges the data voltage there-
in during about 1/2 horizontal period. A gate terminal of
the first TFT T21 is connected to the third gate line G3.
A drain terminal of the first TFT T21 is connected to the
second data line D2, and a source terminal thereof is
connected to the first pixel electrode PIX21. The second
TFT T22 in the second horizontal display line transmits
the data voltage from the first data line D1 to the second
pixel electrode PIX22 in response to the fourth gate pulse
from the fourth gate line G4. The second pixel electrode
PIX22 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the second TFT T22
is connected to the fourth gate line G4. A drain terminal
of the second TFT T22 is connected to the first data line
D1, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0155] The third LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the third data line D3. Successively, the fourth
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the sec-
ond data line D2. The third TFT T23 in the second hori-
zontal display line transmits the data voltage from the
third data line D3 to the third pixel electrode PIX23 in
response to the third gate pulse from the third gate line
G3. The third pixel electrode P1X23 charges the data volt-
age therein during about 1/2 horizontal period. A gate
terminal of the third TFT T23 is connected to the third
gate line G3. A drain terminal of the third TFT T23 is

10

15

20

25

30

35

40

45

50

55

20

connected to the third data line D3, and a source terminal
thereof is connected to the third pixel electrode P1X23.
The fourth TFT T24 in the second horizontal display line
transmits the data voltage from the second data line D2
to the fourth pixel electrode PIX24 in response to the
fourth gate pulse from the fourth gate line G4. The fourth
pixel electrode PIX24 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
fourth TFT T24 is connected to the fourth gate line G4.
A drain terminal of the fourth TFT T24 is connected to
the second data line D2, and a source terminal thereof
is connected to the fourth pixel electrode P1X24.

[0156] The sixth LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the fourth data line D4. Successively, the fifth
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the third
data line D3. The fifth TFT T25 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the fifth pixel electrode PIX25 in response to
the fourth gate pulse from the fourth gate line G4. The
fifth pixel electrode PIX25 charges the data voltage there-
in during about 1/2 horizontal period. A gate terminal of
the fifth TFT T25 is connected to the fourth gate line G4.
A drain terminal of the fifth TFT T25 is connected to the
third data line D3, and a source terminal thereof is con-
nected to the fifth pixel electrode PIX25. The sixth TFT
T26 in the second horizontal display line transmits the
data voltage from the fourth data line D4 to the sixth pixel
electrode PIX26 in response to the third gate pulse from
the third gate line G3. The sixth pixel electrode P1X26
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the sixth TFT T26 is
connected to the third gate line G3. A drain terminal of
the sixth TFT T26 is connected to the fourth data line D4,
and a source terminal thereof is connected to the sixth
pixel electrode P1X26.

[0157] FIG. 14 is a circuit diagram illustrating a ninth
embodiment of the pixel array 10.

[0158] In FIG. 14, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T16 and
T21 to T26 which switch current paths formed between
the pixel electrodes PIX11 to PI1X16 and P1X21 to PI1X26
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 14, their polarities
are reversed in a unit of horizontal 2-dot and vertical 1-
dot. In addition, the polarities of the data voltages charged
in a part of the LC cells of the pixel array 10 in FIG. 14
are reversed in a unit of horizontal 1-dot and vertical 1-
dot. Therefore, in the pixel array in FIG. 14, there are
mixed the LC cells where the polarities of the data volt-
ages charged therein are reversed in a unit of horizontal
2-dot and vertical 1-dot and in a unit of horizontal 1-dot
and vertical 1-dot.

[0159] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
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reversed by the columninversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0160] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0161] Inthe respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between an i-th data line and a (i+1)-th
data line. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 14, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formed inthefirst LC cells in the odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.

[0162] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
14, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
lines.

[0163] In the respective odd-numbered horizontal dis-
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play lines LINE#1, LINE#3,..., and LINE#n-1, fifth and
sixth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3)-th data line. The fifth LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+3)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+3)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
14, the reference numeral "PIX15" denotes the fifth pixel
electrodes formed in the fifth LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"PIX16" denotes the sixth pixel electrodes formed in the
sixth LC cells in the odd-numbered horizontal display
lines.

[0164] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the negative data volt-
ages supplied from the (i+1)-th data line during the N-th
frame period, and thereafter charge therein the positive
data voltages supplied from the (i+1)-th data line during
the (N+1)-th frame period. The second LC cells in the
even-numbered horizontal display lines charge therein
the positive data voltages supplied from the i-th data line
during the N-th frame period, and thereafter charge there-
in the negative data voltages supplied from the i-th data
line during the (N+1)-th frame period. In FIG. 14, the ref-
erence numeral "PIX21" denotes the first pixel electrodes
formed in the first LC cells in the even-numbered hori-
zontal display lines, and the reference numeral "PIX22"
denotes the second pixel electrodes formed in the sec-
ond LC cells in the even-numbered horizontal display
lines.

[0165] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 14, the reference numeral "PIX23" denotes the third
pixel electrodes formed in the third LC cells in the even-
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numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0166] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, fifth and
sixth LC cells in the even-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3) data line. The fifth LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+3)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+3)-th data line during the (N+1)-th frame period. In
FIG. 14, the reference numeral "PI1X25" denotes the fifth
pixel electrodes formed in the fifth LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX26" denotes the sixth pixel electrodes formed
in the sixth LC cells in the even-numbered horizontal dis-
play lines.

[0167] As can be seen from FIG 14, the second and
third LC cells in the odd-numbered horizontal display
lines and the first and fourth LC cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the same polarity which are supplied from
the (i+1)-th data line. The polarity of the data voltages
charged in the second and third LC cells in the odd-num-
bered horizontal display lines and the first and fourth LC
cells in the even-numbered horizontal display lines is op-
posite to that of the data voltages charged in the first and
fourth LC cells in the odd-numbered horizontal display
lines and the second and third LC cells in the even-num-
bered horizontal display lines. The polarities of the data
voltages charged in the first to fourth LC cells in the odd-
numbered horizontal display lines and the first to fourth
LC cells in the even-numbered horizontal display lines
are reversed in a unit of horizontal 2-dot and vertical 1-
dot. On the other hand, the polarities of the data voltages
charged in the third to sixth LC cells in the odd-numbered
horizontal display lines and the third to sixth LC cells in
the even-numbered horizontal display lines are reversed
in a unit of horizontal 1-dot and vertical 1-dot.

[0168] In the pixel array 10 shown in FIG. 14, connec-
tion relations among the TFTs, the pixel electrodes, and
the data lines will be described by exemplifying the first
to sixth LC cells in the first horizontal display line LINE#1,
and the first to sixth LC cells in the second horizontal
display line LINE#2.

[0169] The first LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the first data line D1. Successively, the second LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
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line D2. The first TFT T11 in the first horizontal display
line transmits the data voltage from the first data line D1
to the first pixel electrode PIX11 in response to the first
gate pulse from the first gate line G1. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11 is connected to the first gate line G1. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
fromthe second dataline D2 to the second pixel electrode
P1X12 in response to the second gate pulse from the
second gate line G2. The second pixel electrode PIX12
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the second TFT T12 is
connected to the second gate line G2. A drain terminal
of the second TFT T12 is connected to the second data
line D2, and a source terminal thereof is connected to
the second pixel electrode P1X12.

[0170] The third LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the fourth
LC cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the third data line
D3. The third TFT T13 in the first horizontal display line
transmits the data voltage from the second data line D2
to the third pixel electrode PIX13 in response to the first
gate pulse from the first gate line G1. The third pixel elec-
trode PIX13 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the third
TFT T13 is connected to the first gate line G1. A drain
terminal of the third TFT T13 is connected to the second
data line D2, and a source terminal thereof is connected
to the third pixel electrode PI1X13. The fourth TFT T14 in
the first horizontal display line transmits the data voltage
from the third data line D3 to the fourth pixel electrode
P1X14 in response to the second gate pulse from the
second gate line G2. The fourth pixel electrode PIX14
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T14 is
connected to the second gate line G2. A drain terminal
of the fourth TFT T14 is connected to the third data line
D3, and a source terminal thereof is connected to the
fourth pixel electrode PIX14.

[0171] The sixth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the third data line D3. Successively, the fifth LC cell
in the first horizontal display line LINE#1 charges therein
the data voltage supplied from the fourth data line D4.
The fifth TFT T15 in the first horizontal display line trans-
mits the data voltage from the fourth data line D4 to the
fifth pixel electrode PIX15 in response to the second gate
pulse from the second gate line G2. The fifth pixel elec-
trode PIX15 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the fifth
TFT T15is connected to the second gate line G2. A drain
terminal of the fifth TFT T15 is connected to the fourth
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data line D4, and a source terminal thereof is connected
to the fifth pixel electrode P1X15. The sixth TFT T16 in
the first horizontal display line transmits the data voltage
from the third data line D3 to the sixth pixel electrode
PIX16 in response to the first gate pulse from the first
gate line G1. The sixth pixel electrode PIX16 charges the
data voltage therein during about 1/2 horizontal period.
A gate terminal of the sixth TFT T16 is connected to the
first gate line G1. A drain terminal of the second TFT T12
is connected to the third data line D3, and a source ter-
minal thereof is connected to the sixth pixel electrode
PIX16.

[0172] ThesecondLC cellinthe second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the first data line D1. Successively, the first
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the sec-
ond data line D2. The first TFT T21 in the second hori-
zontal display line transmits the data voltage from the
second data line D2 to the first pixel electrode PIX21 in
response to the fourth gate pulse from the fourth gate
line G4. The first pixel electrode PIX21 charges the data
voltage therein during about 1/2 horizontal period. A gate
terminal of the first TFT T21 is connected to the fourth
gate line G4. A drain terminal of the first TFT T21 is con-
nected to the second data line D2, and a source terminal
thereof is connected to the first pixel electrode PIX21.
The second TFT T22 in the second horizontal display
line transmits the data voltage from the first data line D1
to the second pixel electrode PIX22 in response to the
third gate pulse from the third gate line G3. The second
pixel electrode PIX22 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
second TFT T22 is connected to the third gate line G3.
A drain terminal of the second TFT T22 is connected to
the first data line D1, and a source terminal thereof is
connected to the second pixel electrode PIX22.

[0173] The fourth LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the
third LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the third
data line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode P1X23 in response to
the fourth gate pulse from the fourth gate line G4. The
third pixel electrode PIX23 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T23 is connected to the fourth gate line
G4. A drain terminal of the third TFT T23 is connected
to the third data line D3, and a source terminal thereof is
connected to the third pixel electrode PIX23. The fourth
TFT T24 in the second horizontal display line transmits
the data voltage from the second data line D2 to the fourth
pixel electrode PIX24 in response to the third gate pulse
from the third gate line G3. The fourth pixel electrode
P1X24 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T24
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is connected to the third gate line G3. A drain terminal of
the fourth TFT T24 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode P1X24.

[0174] Thefifth LC cellin the second horizontal display
line LINE#2 charges therein the data voltage supplied
from the third data line D3. Successively, the sixth LC
cellin the second horizontal display line LINE#2 charges
therein the data voltage supplied from the fourth data line
D4. The fifth TFT T25 in the second horizontal display
line transmits the data voltage from the third data line D3
to the fifth pixel electrode PIX25 in response to the third
gate pulse from the third gate line G3. The fifth pixel elec-
trode PIX25 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the fifth
TFT T25 is connected to the third gate line G3. A drain
terminal of the fifth TFT T25 is connected to the third data
line D3, and a source terminal thereof is connected to
the fifth pixel electrode PIX25. The sixth TFT T26 in the
second horizontal display line transmits the data voltage
from the fourth data line D4 to the sixth pixel electrode
P1X26 in response to the fourth gate pulse from the fourth
gate line G4. The sixth pixel electrode PIX26 charges the
data voltage therein during about 1/2 horizontal period.
A gate terminal of the sixth TFT T26 is connected to the
fourth gate line G4. A drain terminal of the sixth TFT T26
is connected to the fourth data line D4, and a source
terminal thereof is connected to the sixth pixel electrode
PIX26.

[0175] FIG. 15 is a circuit diagram illustrating a tenth
embodiment of the pixel array 10.

[0176] In FIG. 15, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T16 and
T21 to T26 which switch current paths formed between
the pixel electrodes PIX11 to PI1X16 and P1X21 to PI1X26
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 15, their polarities
are reversed in a unit of horizontal 1-dot and vertical 1-
dot.

[0177] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the columninversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0178] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
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D4,..., and Dm.

[0179] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
data line. The first LC cells in the odd-numbered horizon-
taldisplay lines charge therein the negative data voltages
supplied from the (i+1)-th data line during the N-th frame
period, and thereafter charge therein the positive data
voltages supplied from the (i+1)-th data line during the
(N+1)-th frame period. The second LC cells in the odd-
numbered horizontal display lines charge therein the pos-
itive data voltages supplied from the i-th data line during
the N-th frame period, and thereafter charge therein the
negative data voltages supplied from the i-th data line
during the (N+1)-th frame period. In FIG. 15, the ref er-
ence numeral "PIX11" denotes the first pixel electrodes
formedinthefirstLC cells inthe odd-numbered horizontal
display lines, and the reference numeral "PIX12" denotes
the second pixel electrodes formedin the second LC cells
in the odd-numbered horizontal display lines.

[0180] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
15, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"PIX14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
lines.

[0181] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, fifth and
sixth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3)-th data line. The fifth LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+3)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+3)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the odd-numbered horizontal display lines charge therein
the positive data voltages supplied from the (i+2)-th data
line during the N-th frame period, and thereafter charge
therein the negative data voltages supplied from the
(i+2)-th data line during the (N+1)-th frame period. In FIG.
15, the reference numeral "PI1X15" denotes the fifth pixel
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electrodes formed in the fifth LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X16" denotes the sixth pixel electrodes formed in the
sixth LC cells in the odd-numbered horizontal display
lines.

[0182] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the positive data volt-
ages supplied from the i-th data line during the N-th frame
period, and thereafter charge therein negative data volt-
ages the supplied from the i-th data line during the
(N+1)-th frame period. The second LC cells in the even-
numbered horizontal display lines charge therein the
negative data voltages supplied from the (i+1)-th data
line during the N-th frame period, and thereafter charge
therein the positive data voltages supplied from the
(i+1)-th data line during the (N+1)-th frame period. In FIG.
15, the reference numeral "PIX21" denotes the first pixel
electrodes formed in the first LC cells in the even-num-
bered horizontal display lines, and the reference numeral
"P1X22" denotes the second pixel electrodes formed in
the second LC cells in the even-numbered horizontal dis-
play lines.

[0183] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 15, the reference numeral "PIX23" denotes the third
pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0184] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, fifth and
sixth LC cells in the even-numbered horizontal display
lines are disposed between the (i+2)-th data line and a
(i+3) data line. The fifth LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The sixth LC cells in
the even-numbered horizontal display lines charge there-
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in the negative data voltages supplied from the (i+3)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+3)-th data line during the (N+1)-th frame period. In
FIG. 15, the reference numeral "PIX25" denotes the fifth
pixel electrodes formed in the fifth LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX26" denotes the sixth pixel electrodes formed
in the sixth LC cells in the even-numbered horizontal dis-
play lines.

[0185] As can be seen from FIG. 15, the LC cells ad-
jacent to each other in the vertical direction as well as
the LC cells adjacent to each other in the horizontal di-
rection charge therein the data voltages with the polari-
ties opposite to each other. Therefore, the LC cells of the
pixel array in FIG. 15 charge therein the data voltages of
which the polarities are reversed in a unit of horizontal
1-dot and vertical 1-dot.

[0186] In the pixel array 10 shown in FIG. 15, connec-
tion relations among the TFTs, the pixel electrodes, and
the data lines will be described by exemplifying the first
to fourth LC cells in the first horizontal display line
LINE#1, and the first to fourth LC cells in the second
horizontal display line LINE#2.

[0187] The first LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the second
LC cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the first data line
D1. The first TFT T11 in the first horizontal display line
transmits the data voltage from the second data line D2
to the first pixel electrode PIX11 in response to the first
gate pulse from the first gate line G1. The first pixel elec-
trode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11 is connected to the first gate line G1. A drain
terminal of the first TFT T11 is connected to the second
data line D2, and a source terminal thereof is connected
to the first pixel electrode PIX11. The second TFT T12
in the first horizontal display line transmits the data volt-
age from the first data line D1 to the second pixel elec-
trode PIX12 in response to the second gate pulse from
the second gate line G2. The second pixel electrode
P1X12 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the second TFT T12
is connected to the second gate line G2. A drain terminal
of the second TFT T12 is connected to the first data line
D1, and a source terminal thereof is connected to the
second pixel electrode PIX12.

[0188] The fourth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the third data line D3. Successively, the third LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the second data
line D2. The third TFT T13 in the first horizontal display
line transmits the data voltage from the second data line
D2 to the third pixel electrode PIX13 in response to the
second gate pulse from the second gate line G2. The

EP 2 355 086 A1

10

15

20

25

30

35

40

45

50

55

25

48

third pixel electrode PIX13 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T13 is connected to the second gate line
G2. A drain terminal of the third TFT T13 is connected
to the second data line D2, and a source terminal thereof
is connected to the third pixel electrode PIX13. The fourth
TFT T14 in the first horizontal display line transmits the
data voltage from the third data line D3 to the fourth pixel
electrode PIX14 in response to the first gate pulse from
the first gate line G1. The fourth pixel electrode PIX14
charges the data voltage therein during about 1/2 hori-
zontal period. A gate terminal of the fourth TFT T14 is
connected to the first gate line G1. A drain terminal of
the fourth TFT T14 is connected to the third data line D3,
and a source terminal thereof is connected to the fourth
pixel electrode P1X14.

[0189] Thesecond LC cellinthe second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the first
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the first
data line D1. The first TFT T21 in the second horizontal
display line transmits the data voltage from the first data
line D1 to the first pixel electrode PIX21 in response to
the fourth gate pulse from the fourth gate line G4. The
first pixel electrode PIX21 charges the data voltage there-
in during about 1/2 horizontal period. A gate terminal of
the first TFT T21 is connected to the fourth gate line G4.
A drain terminal of the first TFT T21 is connected to the
first data line D1, and a source terminal thereof is con-
nected to the first pixel electrode PIX21. The second TFT
T22 in the second horizontal display line transmits the
data voltage from the second data line D2 to the second
pixel electrode PIX22 in response to the third gate pulse
from the third gate line G3. The second pixel electrode
P1X22 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the second TFT T22
is connected to the third gate line G3. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0190] The third LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the third data line D3. Successively, the fourth
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the sec-
ond data line D2. The third TFT T23 in the second hori-
zontal display line transmits the data voltage from the
third data line D3 to the third pixel electrode PIX23 in
response to the third gate pulse from the third gate line
G3. The third pixel electrode PIX23 charges the data volt-
age therein during about 1/2 horizontal period. A gate
terminal of the third TFT T23 is connected to the third
gate line G3. A drain terminal of the third TFT T23 is
connected to the third data line D3, and a source terminal
thereof is connected to the third pixel electrode PIX23.
The fourth TFT T24 in the second horizontal display line
transmits the data voltage from the second data line D2
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to the fourth pixel electrode PIX24 in response to the
fourth gate pulse from the fourth gate line G4. The fourth
pixel electrode PIX24 charges the data voltage therein
during about 1/2 horizontal period. A gate terminal of the
fourth TFT T24 is connected to the fourth gate line G4.
A drain terminal of the fourth TFT T24 is connected to
the second data line D2, and a source terminal thereof
is connected to the fourth pixel electrode P1X24.

[0191] FIG. 16 s a circuit diagram illustrating an elev-
enth embodiment of the pixel array 10.

[0192] In FIG. 16, the pixel array 10 is provided with
data lines D1 to Dm+1, gate lines G1 to G2n intersecting
the data lines D1 to Dm+1, and TFTs T11 to T14 and
T21 to T24 which switch current paths formed between
the pixel electrodes PIX11 to PIX14 and PIX21 to PIX24
in LC cells and the data lines D1 to Dm+1 in response to
gate pulses. For the data voltages charged in the LC cells
due to the pixel array structure in FIG. 16, their polarities
are reversed in a unit of horizontal 1-dot and vertical 2-
dot.

[0193] The source drive ICs 12 output to the data lines
D1 to Dm+1 the data voltages of which the polarities are
reversed by the column inversion scheme. The gate driv-
ers 13 sequentially supply the gate pulses for the first to
2n-th gate lines G1 to G2n. A first gate pulse is provided
to the first gate line G1, and then second to 2n-th gate
pulses are provided to the second to 2n-th gate lines G2
to G2n.

[0194] During an N-th frame period, the source drive
ICs 12 supply only positive data voltages for the odd-
numbered data lines D1, D3,..., Dm-1 and Dm+1, and
supply only negative data voltages for the even-num-
bered data lines D2, D4,..., and Dm. During a (N+1)-th
frame period, the source drive ICs 12 supply only the
negative data voltages for the odd-numbered data lines
D1, D3,..., Dm-1 and Dm+1, and supply only the positive
data voltages for the even-numbered data lines D2,
D4,..., and Dm.

[0195] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, first and
second LC cells in the odd-numbered horizontal display
lines are disposed between ani-th data line and a (i+1)-th
data line. The first LC cells in the odd-numbered horizon-
tal display lines charge therein the positive data voltages
supplied from the i-th data line during the N-th frame pe-
riod, and thereafter charge therein the negative data volt-
ages supplied from the i-th data line during the (N+1)-th
frame period. The second LC cells in the odd-numbered
horizontal display lines charge therein the negative data
voltages supplied from the (i+1)-th data line during the
N-th frame period, and thereafter charge therein the pos-
itive data voltages supplied from the (i+1)-th data line
during the (N+1)-th frame period. In FIG. 16, the refer-
ence numeral "PIX11" denotes the first pixel electrodes
formed inthefirst LC cells in the odd-numbered horizontal
display lines, and the reference numeral "P1X12" denotes
the second pixel electrodes formed in the second LC cells
in the odd-numbered horizontal display lines.
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[0196] In the respective odd-numbered horizontal dis-
play lines LINE#1, LINE#3,..., and LINE#n-1, third and
fourth LC cells in the odd-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2)-th data line. The third LC cells in the odd-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the odd-numbered horizontal display lines charge therein
the negative data voltages supplied from the (i+1)-th data
line during the N-th frame period, and thereafter charge
therein the positive data voltages supplied from the
(i+1)-th data line during the (N+1)-th frame period. In FIG.
16, the reference numeral "PIX13" denotes the third pixel
electrodes formed in the third LC cells in the odd-num-
bered horizontal display lines, and the reference numeral
"P1X14" denotes the fourth pixel electrodes formed in the
fourth LC cells in the odd-numbered horizontal display
lines.

[0197] In The respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, first and
second LC cells in the even-numbered horizontal display
lines are disposed between the i-th data line and the (i+1)
data line. The first LC cells in the even-numbered hori-
zontal display lines charge therein the positive data volt-
ages supplied from the i-th data line during the N-th frame
period, and thereafter charge therein negative data volt-
ages the supplied from the i-th data line during the
(N+1)-th frame period. The second LC cells in the even-
numbered horizontal display lines charge therein the
negative data voltages supplied from the (i+1)-th data
line during the N-th frame period, and thereafter charge
therein the positive data voltages supplied from the
(i+1)-th data line during the (N+1)-th frame period. In FIG.
16, the reference numeral "PIX21" denotes the first pixel
electrodes formed in the first LC cells in the even-num-
bered horizontal display lines, and the reference numeral
"PI1X22" denotes the second pixel electrodes formed in
the second LC cells in the even-numbered horizontal dis-
play lines.

[0198] In the respective even-numbered horizontal
display lines LINE#2, LINE#4,..., and LINE#n, third and
fourth LC cells in the even-numbered horizontal display
lines are disposed between the (i+1)-th data line and a
(i+2) data line. The third LC cells in the even-numbered
horizontal display lines charge therein the positive data
voltages supplied from the (i+2)-th data line during the
N-th frame period, and thereafter charge therein the neg-
ative data voltages supplied from the (i+2)-th data line
during the (N+1)-th frame period. The fourth LC cells in
the even-numbered horizontal display lines charge there-
in the negative data voltages supplied from the (i+1)-th
data line during the N-th frame period, and thereafter
charge therein the positive data voltages supplied from
the (i+1)-th data line during the (N+1)-th frame period. In
FIG. 16, the reference numeral "PIX23" denotes the third
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pixel electrodes formed in the third LC cells in the even-
numbered horizontal display lines, and the reference nu-
meral "PIX24" denotes the fourth pixel electrodes formed
in the fourth LC cells in the even-numbered horizontal
display lines.

[0199] As can be seen from FIG. 16, the polarities of
the data voltages charged in the LC cells adjacent to
each other in the vertical direction are reversed in a unit
of 2-dot (or LC cell), and the polarities of the data voltages
charged in the LC cells adjacent to each other in the
horizontal direction are reversed in a unit of 1-dot. There-
fore, the LC cells of the pixel array in FIG. 16 charge the
data voltages of which the polarities are reversed in a
unit of horizontal 1-dot and vertical 2-dot (2x1 dots).
[0200] In the pixel array 10 shown in FIG. 16, connec-
tion relations among the TFTs, the pixel electrodes, and
the data lines will be described by exemplifying the first
to fourth LC cells in the first horizontal display line
LINE#1, and the first to fourth LC cells in the second
horizontal display line LINE#2.

[0201] The second LC cellin the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the first LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the first data line
D1. The first TFT T11 in the first horizontal display line
transmits the data voltage from the first data line D1 to
the first pixel electrode PIX11 in response to the second
gate pulse from the second gate line G2. The first pixel
electrode PIX11 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the first
TFT T11is connected to the second gate line G2. A drain
terminal of the first TFT T11 is connected to the first data
line D1, and a source terminal thereof is connected to
the first pixel electrode PIX11. The second TFT T12 in
the first horizontal display line transmits the data voltage
fromthe second dataline D2 to the second pixel electrode
PI1X12 in response to the first gate pulse from the first
gate line G1. The second pixel electrode PIX12 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the second TFT T12 is connected
to the first gate line G1. A drain terminal of the second
TFT T12 is connected to the second data line D2, and a
source terminal thereof is connected to the second pixel
electrode PIX12.

[0202] The fourth LC cell in the first horizontal display
line LINE#1 charges therein the data voltage supplied
from the second data line D2. Successively, the third LC
cell in the first horizontal display line LINE#1 charges
therein the data voltage supplied from the third data line
D3. The third TFT T13 in the first horizontal display line
transmits the data voltage from the third data line D3 to
the third pixel electrode PIX13 in response to the second
gate pulse from the second gate line G2. The third pixel
electrode PIX13 charges the data voltage therein during
about 1/2 horizontal period. A gate terminal of the third
TFT T13 is connected to the second gate line G2. A drain
terminal of the third TFT T13 is connected to the third
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data line D3, and a source terminal thereof is connected
to the third pixel electrode PIX13. The fourth TFT T14 in
the first horizontal display line transmits the data voltage
from the second data line D2 to the fourth pixel electrode
PIX14 in response to the first gate pulse from the first
gate line G1. The fourth pixel electrode PI1X14 charges
the data voltage therein during about 1/2 horizontal pe-
riod. A gate terminal of the fourth TFT T14 is connected
to the first gate line G1. A drain terminal of the fourth TFT
T14 is connected to the second data line D2, and a source
terminal thereof is connected to the fourth pixel electrode
PIX14.

[0203] Thesecond LC cellinthe second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the first
LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the first
data line D1. The first TFT T21 in the second horizontal
display line transmits the data voltage from the first data
line D1 to the first pixel electrode PIX21 in response to
the fourth gate pulse from the fourth gate line G4. The
first pixel electrode PIX21 charges the data voltage there-
in during about 1/2 horizontal period. A gate terminal of
the first TFT T21 is connected to the fourth gate line G4.
A drain terminal of the first TFT T21 is connected to the
first data line D1, and a source terminal thereof is con-
nected to the first pixel electrode PIX21. The second TFT
T22 in the second horizontal display line transmits the
data voltage from the second data line D2 to the second
pixel electrode PI1X22 in response to the third gate pulse
from the third gate line G3. The second pixel electrode
PIX22 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the second TFT T22
is connected to the third gate line G3. A drain terminal of
the second TFT T22 is connected to the second data line
D2, and a source terminal thereof is connected to the
second pixel electrode PIX22.

[0204] The fourth LC cell in the second horizontal dis-
play line LINE#2 charges therein the data voltage sup-
plied from the second data line D2. Successively, the
third LC cell in the second horizontal display line LINE#2
charges therein the data voltage supplied from the third
data line D3. The third TFT T23 in the second horizontal
display line transmits the data voltage from the third data
line D3 to the third pixel electrode PIX23 in response to
the fourth gate pulse from the fourth gate line G4. The
third pixel electrode PIX23 charges the data voltage
therein during about 1/2 horizontal period. A gate terminal
of the third TFT T23 is connected to the fourth gate line
G4. A drain terminal of the third TFT T23 is connected
to the third data line D3, and a source terminal thereof is
connected to the third pixel electrode PIX23. The fourth
TFT T24 in the second horizontal display line transmits
the data voltage from the second data line D2 to the fourth
pixel electrode P1X24 in response to the third gate pulse
from the third gate line G3. The fourth pixel electrode
P1X24 charges the data voltage therein during about 1/2
horizontal period. A gate terminal of the fourth TFT T24
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is connected to the third gate line G3. A drain terminal of
the fourth TFT T24 is connected to the second data line
D2, and a source terminal thereof is connected to the
fourth pixel electrode P1X24.

[0205] As described above, according to this docu-
ment, the polarity of the data voltages charged in the LC
cells connected to the same data line is controlled to be
the same, thereby it is possible to reduce power con-
sumption in the source drive ICs and also make uniform
an amount of data charged in each LC cell. Thus, ac-
cording to this document, it is possible to prevent degra-
dation in image quality such as brightness unevenness,
color distortion, or the like resulting from the unevenness
of the amount of data charged due to the inversion meth-
od in the related art, and to reduce power consumption
in the source drive ICs by reducing the number of polarity
inversion for the data voltages. In addition, according to
this document, it is possible to reduce the number of the
data lines and the channels of the source drive ICs by
the use of the TFT connection relation where the LC cells
adjacent to each other in the horizontal direction share
one data line with each other.

[0206] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications inthe component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.

Claims
1. Aliquid crystal display comprising:

a display panel provided with a plurality of data
lines, a plurality of gate lines intersecting the da-
talines, liquid crystal cells arranged in a matrix,
and TFTs disposed at the intersections of the
data lines and the gate lines;

source drive ICs configured to supply data volt-
ages to the data lines, wherein polarities of data
voltages are reversed by a column inversion
scheme; and

a gate driver configured to sequentially supply
gate pulses for the gate lines,

wherein polarities of the data voltages charged
in the liquid crystal cells in the display panel are
reversed in dot unit,

wherein at least a part of the display panel in-
cludes two liquid crystal cells disposed between
data lines adjacent to each other in a (m+1)-th
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(where m is an odd number) horizontal display
line so as to be spaced apart from two liquid
crystal cells disposed between data lines adja-
cent to each other in an m-th horizontal display
line, and

wherein the two liquid crystal cells in the m-th
horizontal display line and the two liquid crystal
cells in the (m+1)-th horizontal display line se-
quentially charge therein data voltages with the
same polarity supplied from the same data line.

2. The liquid crystal display of claim 1, wherein at least
a part of the liquid crystal cells comprises :

first and second liquid crystal cells in odd-num-
bered horizontal display lines, disposed be-
tween an i-th (where i is a natural number) data
line and a (i+1)-th data line in the respective odd-
numbered horizontal display lines in the display
panel;

third and fourth liquid crystal cells in the odd-
numbered horizontal display lines, disposed in
the (i+1)-th data line and a (i+2)-th data line in
the respective odd-numbered horizontal display
lines;

first and second liquid crystal cells in even-num-
bered horizontal display lines, disposed be-
tween the i-th data line and the (i+1)-th data line
in the respective even-numbered horizontal dis-
play lines in the display panel; and

third and fourth liquid crystal cells in the even-
numbered horizontal display lines, disposed in
the (i+1)-th data line and the (i+2)-th data line in
the respective even-numbered horizontal dis-
play lines,

wherein the first and second liquid crystal cells
in the odd-numbered horizontal display lines
and the third and fourth liquid crystal cells in the
even-numbered horizontal display lines charge
therein data voltages with a first polarity which
are sequentially supplied from the (i+1)-th data
line,

the first and second liquid crystal cells in the
even-numbered horizontal display lines charge
therein data voltages with a second polarity
which are sequentially supplied from the i-th da-
ta line, and

the third and fourth liquid crystal cells in the odd-
numbered horizontal display lines charge there-
in the data voltages with the second polarity
which are sequentially supplied from the (i+2)-th
data line.

3. Theliquid crystal display of claim 2, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:
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first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the j-
th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+3)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line.

4. The liquid crystal display of claim 1, wherein at least
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a part of the liquid crystal cells comprises :

first and second liquid crystal cells in odd-num-
bered horizontal display lines, disposed be-
tween an i-th (where i is a natural number) data
lineanda (i+1)-th dataline in the respective odd-
numbered horizontal display lines in the display
panel;

third and fourth liquid crystal cells in the odd-
numbered horizontal display lines, disposed in
the (i+1)-th data line and a (i+2)-th data line in
the respective odd-numbered horizontal display
lines;

first and second liquid crystal cells in even-num-
bered horizontal display lines, disposed be-
tween the i-th data line and the (i+1)-th data line
in the respective even-numbered horizontal dis-
play lines in the display panel; and

third and fourth liquid crystal cells in the even-
numbered horizontal display lines, disposed in
the (i+1)-th data line and the (i+2)-th data line in
the respective odd-numbered horizontal display
lines,

wherein the first and second liquid crystal cells
in the odd-numbered horizontal display lines
charge therein data voltages with a first polarity
which are sequentially supplied from the i-th da-
ta line,

the third and fourth liquid crystal cells in the odd-
numbered horizontal display lines and the first
and second liquid crystal cells in the even-num-
bered horizontal display lines charge therein da-
ta voltages with a second polarity which are se-
quentially supplied from the (i+1)-th data line,
and

the third and fourth liquid crystal cells in the odd-
numbered horizontal display lines charge there-
in the data voltages with the first polarity which
are sequentially supplied from the (i+2)-th data
line.

5. Theliquid crystal display of claim 4, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cell in
the odd-numbered horizontal display lines, in re-
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sponse to the gate pulses from the j-th gate line;
third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cells in the even-numbered horizontal display
lines, inresponse to gate pulses from the (j+3)-th
gate line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age from the (i+2)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line.

6. Theliquid crystal display of claim 4, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to

(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
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trodes formed in the second liquid crystal cell in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cells in the even-numbered horizontal display
lines, in response to gate pulses fromthe (j+2)-th
gate line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+2)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in

response to the gate pulses from the (j+3)-th
gate line.

7. The liquid crystal display of claim 4, wherein at least
a part of the liquid crystal cells further comprises
fifth and sixth liquid crystal cells in the odd-numbered
horizontal display lines, disposed between the
(i+2)-th data line and a (i+3)-th data line in the re-
spective odd-numbered horizontal display lines; and
fifth and sixth liquid crystal cells in the even-num-
bered horizontal display lines, disposed between the
(i+2)-th data line and the (i+3)-th data line in the re-
spective even-numbered horizontal display lines,
wherein



59 EP 2 355 086 A1

the fifth and sixth liquid crystal cells in the odd-num-
bered horizontal display lines charge therein the data
voltages with the first polarity which are sequentially
supplied from the (i+2)-th data line, and

the fifth and sixth liquid crystal cells in the even-num-
bered horizontal display lines charge therein the data
voltages with the second polarity which are sequen-
tially supplied from the (i+3)-th data line.

The liquid crystal display of claim 7, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, inre-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cell in
the odd-numbered horizontal display lines, inre-
sponse to the gate pulses from the j-th gate line;
third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

fifth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
sixth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the (j+1)-th
gate line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
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the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cells in the even-numbered horizontal display
lines, in response to gate pulses fromthe (j+3)-th
gate line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line;

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age from the (i+2)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line;

fifth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+3)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line; and

sixth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data voltage
from the (i+3)-th data line to sixth pixel elec-
trodes formed in the sixth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line.

9. The liquid crystal display of claim 1, wherein at least
a part of the liquid crystal cells comprises :

first and second liquid crystal cells in odd-num-
bered horizontal display lines, disposed be-
tween an i-th (where i is a natural number) data
lineanda (i+1)-th data line in the respective odd-
numbered horizontal display lines in the display
panel;

third and fourth liquid crystal cells in the odd-
numbered horizontal display lines, disposed in
the (i+1)-th data line and a (i+2)-th data line in
the respective odd-numbered horizontal display
lines;

first and second liquid crystal cells in even-num-
bered horizontal display lines, disposed be-
tween the i-th data line and the (i+1)-th data line
in the respective even-numbered horizontal dis-
play lines in the display panel; and
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third and fourth liquid crystal cells in the even-
numbered horizontal display lines, disposed in
the (i+1)-th data line and the (i+2)-th data line in
the respective even-numbered horizontal dis-
play lines,

wherein the first liquid crystal cells in the odd-
numbered horizontal display lines charge there-
in data voltages with a first polarity which are
supplied from the i-th data line, and the second
liquid crystal cells in the odd-numbered horizon-
tal display lines charge therein data voltages
with a second polarity which are supplied from
the (i+1)-th data line,

the first liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the (i+1)-th data line, and the second
liquid crystal cells in the even-numbered hori-
zontal display lines charge therein the data volt-
ages with the first polarity which are supplied
from the i-th data line,

the third liquid crystal cells in the odd-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the (i+1)-th data line, and the fourth
liquid crystal cells in the odd-numbered horizon-
tal display lines charge therein the data voltages
with the first polarity which are supplied from the
(i+2)-th data line, and

the third liquid crystal cells in the even-num-
bered horizontal display lines charge therein the
data voltages with the first polarity which are
supplied from the (i+2)-th data line, and the
fourth liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the (i+1)-th data line.

10. The liquid crystal display of claim 9, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, inre-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the j-
th gate line;

third TFTs in the odd-numbered horizontal dis-
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play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+3)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in

the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line.

11. The liquid crystal display of claim 9, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
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lines, in response to the gate pulses from the
(j+1)-th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the (j+1)-th
gate line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+2)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line.

12. The liquid crystal display of claim 9, wherein the gate
driving circuit is configured to sequentially output the
gate pulses to j-th (where j is a natural number) to
(j+3)-th gate lines, wherein the TFTs comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
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electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the j-
th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the (j+1)-th
gate line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+2)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line.

13. The liquid crystal display of claim 9, wherein at least
a part of the liquid crystal cells further comprises:

fifth and sixth liquid crystal cells in the odd-num-
bered horizontal display lines, disposed be-
tween the (i+2)-th data line and a (i+3)-th data
line in the respective odd-numbered horizontal
display lines; and

fifth and sixth liquid crystal cells in the even-num-
bered horizontal display lines, disposed be-
tween the (i+2)-th data line and the (i+3)-th data
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line in the respective even-numbered horizontal
display lines, wherein

the fifth liquid crystal cells in the odd-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the (i+3)-th data line, and the sixth
liquid crystal cells in the odd-numbered horizon-
tal display lines charge therein the data voltages
with the first polarity which are supplied from the
(i+2)-th data line, and

the fifth liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the first polarity which are supplied
from the (i+2)-th data line, and the sixth liquid
crystal cells in the even-numbered horizontal
display lines charge therein the data voltages
with the second polarity which are supplied from
the (i+3)-th data line.

14. The liquid crystal display of claim 13, wherein the
gate driving circuit is configured to sequentially out-
put the gate pulses to j-th (where j is a natural
number) to (j+3)-th gate lines, wherein the TFTs
comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the j-
th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages fromthe (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

fifth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+3)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the odd-numbered horizontal display lines, inre-

10

15

20

25

30

35

40

45

50

55

34

66

sponse to the gate pulses from the j-th gate line;
sixth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the (j+1)-th
gate line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+3)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-

ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line;

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line;

fifth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line; and

sixth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data voltage
from the (i+3)-th data line to sixth pixel elec-
trodes formed in the sixth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line.

15. The liquid crystal display of claim 13, wherein the
gate driving circuit is configured to sequentially out-
put the gate pulses to j-th (where j is a natural
number) to (j+3)-th gate lines, wherein the TFTs
comprises:

first TFTs in the odd-numbered horizontal dis-
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play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the
(j+1)-th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the (j+1)-th
gate line;

fifth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+3)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

sixth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages fromthe (i+2)-th dataline to sixth pixel elec-
trodes formed in the sixth liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cells
in the even-numbered horizontal display lines,
in response to gate pulses from the (j+2)-th gate
line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
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gate line;

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age from the (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line;

fifth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fifth pixel elec-
trodes formed in the fifth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

sixth TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data voltage
from the (i+3)-th data line to sixth pixel elec-
trodes formed in the sixth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line.

16. The liquid crystal display of claim 1, wherein at least
a part of the liquid crystal cells comprises:

first and second liquid crystal cells in odd-num-
bered horizontal display lines, disposed be-
tween an i-th (where i is a natural number) data
lineanda (i+1)-th dataline in the respective odd-
numbered horizontal display lines in the display
panel;

third and fourth LC cells in the odd-numbered
horizontal display lines, disposed in the (i+1)-th
dataline and a (i+2)-th dataline in the respective
odd-numbered horizontal display lines;
firstand second liquid crystal cells in even-num-
bered horizontal display lines, disposed be-
tween the i-th data line and the (i+1)-th data line
in the respective even-numbered horizontal dis-
play lines in the display panel; and

third and fourth liquid crystal cells in the even-
numbered horizontal display lines, disposed in
the (i+1)-th data line and the (i+2)-th data line in
the respective even-numbered horizontal dis-
play lines,

wherein the first liquid crystal cells in the odd-
numbered horizontal display lines charge there-
in data voltages with a first polarity which are
supplied from the (i+1)-th data line, and the sec-
ond liquid crystal cells in the odd-numbered hor-
izontal display lines charge therein data voltag-
es with a second polarity which are supplied
from the i-th data line,

the first liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the i-th dataline, and the second liquid



69 EP 2 355 086 A1

crystal cells in the even-numbered horizontal
display lines charge therein the data voltages
with the first polarity which are supplied from the
(i+1)-th data line,

the third liquid crystal cells in the odd-numbered
horizontal display lines charge therein the data
voltages with the first polarity which are supplied
from the (i+1)-th data line, and the fourth liquid
crystal cells in the odd-numbered horizontal dis-
play lines charge therein the data voltages with
the second polarity which are supplied from the
(i+2)-th data line, and

the third liquid crystal cells in the even-num-
bered horizontal display lines charge therein the
data voltages with the second polarity which are
supplied from the (i+2)-th data line, and the sec-
ond liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the first polarity which are supplied
from the (i+1)-th data line.

17. The liquid crystal display of claim 16, wherein the
gate driving circuit is configured to sequentially out-
put the gate pulses to j-th (where j is a natural
number) to (j+3)-th gate lines, wherein the TFTs
comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the j-th gate line;
second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the i-th data line to second pixel elec-
trodes formed in the second liquid crystal cell in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;

first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
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the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cells in the even-numbered horizontal display
lines, in response to gate pulses fromthe (j+2)-th
gate line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age from the (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line.

18. The liquid crystal display of claim 1, wherein at least
a part of the liquid crystal cells comprises:

first and second liquid crystal cells in odd-num-
bered horizontal display lines, disposed be-
tween an i-th (where i is a natural number) data
lineanda (i+1)-th data line in the respective odd-
numbered horizontal display lines in the display
panel;

third and fourth liquid crystal cells in the odd-
numbered horizontal display lines, disposed in
the (i+1)-th data line and a (i+2)-th data line in
the respective odd-numbered horizontal display
lines;

firstand second liquid crystal cells in even-num-
bered horizontal display lines, disposed be-
tween the i-th data line and the (i+1)-th data line
in the respective even-numbered horizontal dis-
play lines in the display panel; and

third and fourth liquid crystal cells in the even-
numbered horizontal display lines, disposed in
the (i+1)-th data line and the (i+2)-th data line in
the respective even-numbered horizontal dis-
play lines,

wherein the first liquid crystal cells in the odd-
numbered horizontal display lines charge there-
in data voltages with a first polarity which are
supplied from the i-th data line, and the second
liquid crystal cells in the odd-numbered horizon-
tal display lines charge therein data voltages
with a second polarity which are supplied from
the (i+1)-th data line,

the first liquid crystal cells in the even-numbered
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horizontal display lines charge therein the data
voltages with the first polarity which are supplied
from the i-th dataline, and the second liquid crys-
tal cells in the even-numbered horizontal display
lines charge therein the data voltages with the
second polarity which are supplied from the
(i+1)-th data line,

the third liquid crystal cells in the odd-numbered
horizontal display lines charge therein the data
voltages with the first polarity which are supplied
from the (i+2)-th data line, and the fourth liquid
crystal cells in the odd-numbered horizontal dis-
play lines charge therein the data voltages with
the second polarity which are supplied from the
(i+1)-th data line, and

the third liquid crystal cells in the even-num-
bered horizontal display lines charge therein the
data voltages with the first polarity which are
supplied from the (i+2)-th data line, and the
fourth liquid crystal cells in the even-numbered
horizontal display lines charge therein the data
voltages with the second polarity which are sup-
plied from the (i+1)-th data line.

19. The liquid crystal display of claim 18, wherein the
gate driving circuit is configured to sequentially out-
put the gate pulses to j-th (where j is a natural
number) to (j+3)-th gate lines, wherein the TFTs
comprises:

first TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

second TFTs in the odd-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cell in the odd-numbered horizontal display
lines, in response to the gate pulses from the j-
th gate line;

third TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the odd-numbered horizontal display lines, in re-
sponse to the gate pulses from the (j+1)-th gate
line;

fourth TFTs in the odd-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+1)-th data line to fourth pixel
electrodes formed in the fourth liquid crystal cells
in the odd-numbered horizontal display lines, in
response to the gate pulses from the j-th gate
line;
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first TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the i-th data line to first pixel elec-
trodes formed in the first liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
third gate line;

second TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
ages from the (i+1)-th data line to second pixel
electrodes formed in the second liquid crystal
cells in the even-numbered horizontal display
lines, inresponse to gate pulses fromthe (j+2)-th
gate line;

third TFTs in the even-numbered horizontal dis-
play lines configured to transmit the data volt-
ages from the (i+2)-th data line to third pixel elec-
trodes formed in the third liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+3)-th
gate line; and

fourth TFTs in the even-numbered horizontal
display lines configured to transmit the data volt-
age fromthe (i+1)-th data line to fourth pixel elec-
trodes formed in the fourth liquid crystal cells in
the even-numbered horizontal display lines, in
response to the gate pulses from the (j+2)-th
gate line.
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