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(54) Liquid crystal display

(57) There is provided a liquid crystal display and a
circuit for driving the same, having a higher resolution
and being able to be manufactured at low cost. The liq-
uid crystal display having first and second plates and a
liquid crystal being sealed therebetween includes: a plu-
rality of scanning lines arranged on the first plate in one
direction; a plurality of data lines arranged on the first

plate, intersecting the scanning lines; first and second
pixel regions, located at both sides of each data line,
respectively; a first switch for selectively transmitting a
video signal loaded on a corresponding data line to the
first pixel region; and a second switch for selectively
transmitting the video signal loaded on the data line to
the second pixel region.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a liquid crystal
display and, more particularly, to a liquid crystal display,
in which the driving signal applied to the two scanning
lines adjacent to each other is controlled to allow one
data line to send two video signals to both pixels, re-
spectively, thereby reducing the number of the data lines
by half in comparison with the conventional liquid crystal
display.

Discussion of Related Art

[0002] A liquid crystal display generally consists of up-
per and lower plates and a liquid crystal being sealed
between the two plates. The upper plate has a black ma-
trix, a common electrode and R, G, and B color filter lay-
ers for displaying colors formed thereon. On the lower
plate, data lines and gate lines are arranged, intersect-
ing each other, to form pixel regions in matrix form. Each
of the pixel regions includes one thin film transistor and
one pixel electrode.
[0003] FIG. 1 is a cross-sectional view of a general
liquid crystal display. Referring to FIG. 1, thin film tran-
sistors each of which consists of a gate electrode ex-
tended from a scanning line (gate line), source and drain
electrodes S and D extended from a data line are ar-
ranged in matrix form on a lower plate 1, having a pre-
determined distance. A pixel electrode 2a connected to
the drain electrode D of each thin film transistor 2 is
formed in each pixel region. An upper plate 3 has black
matrix layers 4 formed thereon in mesh form, for block-
ing light transmitted to regions other than the pixel re-
gion 2a. R, G, and B color filters 5 for displaying colors
are formed between the black matrix layers 4. A com-
mon electrode 6 is formed on the color filters 5 and black
matrix layers 4.
[0004] FIG. 2 shows the configuration of the general
conventional liquid crystal display. Referring to FIG. 2,
the liquid crystal display includes a display panel part
21 consisting of the upper and lower plates and the liquid
crystal sealed therebetween to display images, a gate
driver part 22 consisting of gate drivers GD each of
which applies a driving signal to the panel part 21 in row
direction, and a source driver part 23 consisting of
source drivers SD each of which supplied a driving sig-
nal to the panel part 21 in column direction.
[0005] There is explained below a conventional liquid
crystal display with reference to the attached drawings.
FIG. 3 shows the configuration of the conventional liquid
crystal display. Referring to FIG. 3, a plurality of scan-
ning lines G1, G2, ...., Gn-1, Gn are arranged in row di-
rection, having a predetermined distance, and a plurality
of data lines D1, D2, ..., Dn-1, Dn are arranged, inter-

secting the scanning lines. A thin film transistor T1 is
formed at the portion where each scanning line inter-
sects each data line intersect. A pixel electrode Clc is
connected to each thin film transistor T1. Accordingly, a
driving voltage is sequentially applied to the scanning
lines to turn on the thin film transistors, and signal volt-
ages of corresponding data lines are charged into the
pixel electrodes through the turned-on thin film transis-
tors.
[0006] FIG. 4 shows the waveform of a driving signal
applied to the scanning lines of the conventional liquid
crystal display. Referring to FIG. 4, the driving signal is
sequentially applied to the scanning lines, starting from
the first one G1 to the nth one Gn during one frame, and
the signal voltages of corresponding data lines are de-
livered to the pixel electrodes through the thin film tran-
sistors turned on by corresponding scanning lines, to
thereby display an image.
[0007] In the conventional liquid crystal display, as de-
scribed above, the driving voltage is sequentially ap-
plied to the scanning lines to turn on or off the thin film
transistors each of which is connected to each data line,
and signal voltages of corresponding data lines are
transmitted to corresponding pixel regions through the
turned on thin film transistors, to thereby display an im-
age.
[0008] However, the aforementioned conventional liq-
uid crystal display has the following problem. In case
where the number of pixels increases in order to realize
a large-sized liquid crystal display with a higher resolu-
tion, the number and the size of its drivers also increase
to raise the cost. This brings about a new problem such
as connection between the drivers and panel.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed
to a liquid crystal display that substantially obviates one
or more of the problems due to limitations and disad-
vantages of the related art.
[0010] An object of the present invention is to provide
a liquid crystal display, which is able to display images
with the same resolution as that of the conventional liq-
uid crystal display while its data lines are as many as
half the number of the data lines of the conventional one,
resulting in cost reduction.
[0011] To accomplish the object of the present inven-
tion, there is provided a liquid crystal display having the
first and second plates and a liquid crystal being sealed
therebetween, including: a plurality of scanning lines ar-
ranged on the first plate in one direction; a plurality of
data lines arranged on the first plate, intersecting the
scanning lines; the first and second pixel regions, locat-
ed at both sides of each data line, respectively; a first
switch for selectively transmitting a video signal loaded
on a corresponding data line to the first pixel region; and
a second switch for selectively transmitting the video
signal loaded on the data line to the second pixel region.
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[0012] It is to be understood that both the foregoing
general description and the following detailed descrip-
tion are exemplary and explanatory and are intended to
provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE ATTACHED
DRAWINGS

[0013] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion and are incorporated in and constitute a part of this
specification, illustrate embodiments of the invention
and together with the description serve to explain the
principles of the invention:

In the drawings:

FIG. 1 is a cross-sectional view of a general liquid
crystal display;
FIG. 2 roughly shows the configuration of the gen-
eral liquid crystal display;
FIG. 3 shows the configuration of a conventional liq-
uid crystal display;
FIG. 4 shows the waveform of a driving signal ap-
plied to the scanning lines of the conventional liquid
crystal display;
FIG. 5A shows the configuration of a liquid crystal
display according to a first embodiment of the
present invention;
FIG. 5B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 5A;
FIG. 6A shows the configuration of a liquid crystal
display according to a second embodiment of the
present invention;
FIG. 6B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 6A;
FIG. 7A shows the configuration of a liquid crystal
display according to a third embodiment of the
present invention;
FIG. 7B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 7A;
FIG. 8A shows the configuration of a liquid crystal
display according to a fourth embodiment of the
present invention;
FIG. 8B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 8A;
FIG. 9A shows the configuration of a liquid crystal
display according to a fifth embodiment of the
present invention;
FIG. 9B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 9A;
FIG. 10A shows the configuration of a liquid crystal
display according to a sixth embodiment of the
present invention;

FIG. 10B shows the waveform of a driving signal
applied to the scanning lines of the liquid crystal dis-
play of FIG. 10A;
FIG. 11A shows the configuration of a liquid crystal
display according to a seventh embodiment of the
present invention;
FIG. 11B shows the waveform of a driving signal ap-
plied to the scanning lines of the liquid crystal dis-
play of FIG. 11A;
FIG. 12A shows the configuration of a liquid crystal
display according to an eighth embodiment of the
present invention;
FIG. 12B shows the waveform of a driving signal
applied to the scanning lines of the liquid crystal dis-
play of FIG. 12A;
FIG. 13 shows a video signal writing order and the
polarities of video signals according to the liquid
crystal display of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

[0014] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0015] A liquid crystal display according to the present
invention is characterized in that a driving signal applied
to neighboring two scanning lines is controlled to allow
one data line to send a video signal to pixel regions
placed at both sides thereof, resulting in reduction in the
number of the data lines.
[0016] FIG. 5A shows the configuration of a liquid
crystal display according to a first embodiment of the
present invention. Referring to FIG. 5A, a plurality of
scanning lines G1, G2, ..., Gn-1, Gn are arranged in row
direction whereas a plurality of data lines D1, D2, ..., Dn-
1, Dn are arranged in column direction, intersecting the
scanning lines. At the portion where each scanning line
intersects each data line, first and second switches 71
and 73 transmitting a video signal are located at pixel
regions placed on the left and right hands of the data
line, respectively. The first and second pixel electrodes
71c and 73c are respectively connected to the first and
second switches 71 and 73. Here, each of the first and
second switches is preferably configured of an N-type
or P-type thin film transistor.
[0017] The configuration of the liquid crystal display
of the present invention is described below in more de-
tail with reference to the portion "X" of FIG.5A. The first
switch 71 located at the left side of a data line D1 in-
cludes a first thin film transistor 71a whose source or
drain is connected to the data line D1 and whose gate
is connected to a corresponding scanning line G1, and
a second thin film transistor 71b whose gate is connect-
ed to the next scanning line G2, the second thin film tran-
sistor 71b being serially connected to the first thin film
transistor 71a. The second thin film transistor 71b is con-
nected to the first pixel electrode 71c so that a video
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signal is selectively delivered to the first pixel electrode
according to ON/OFF operation of the first and second
thin film transistors 71a and 71b.
[0018] The second switch 73 located at the right side
of the data line D1 includes a third thin film transistor
73a whose gate is connected to the corresponding
scanning line G1 and whose source or drain is connect-
ed to the drain line D1, and a fourth thin film transistor
73b whose gate is connected to the corresponding
scanning line Gl, the fourth thin film transistor 73b being
serially connected to the third thin film transistor 73a.
Here, the second switch 73 may be configured of only
the third thin film transistor 73a.
[0019] In the liquid crystal display according to the first
embodiment of the present invention, constructed as
above, the procedure of transmitting a video signal to
the first and second pixel electrodes is explained below
with reference to the waveforms shown in FIG. 5B. FIG.
5B shows the waveform of a driving signal applied to the
scanning lines of the liquid crystal display according to
the first embodiment of the present invention.
[0020] Referring to FIG. 5B, with one horizontal period
being divided into two sections (a) and (b), the video
signal is applied to both of the pixels located at the left
and right sides of the data line D1 during the first section
(a), and it is applied to only the right pixel during the
second section (b). That is, the first scanning line G1
receives a 'high' signal during the single horizontal pe-
riod, and the second scanning line G2 receives the 'high'
signal only during the first half horizontal period (it may
not be exact one half), i.e., section (a), and receives a
'low' signal during the second half horizontal period, i.
e., second (b).
[0021] Accordingly, when both of the first scanning
line G1 and second scanning line G2 are at the 'high'
state, the first and second thin film transistors 71a and
71b of the first switch 71 and the third and fourth thin
film transistors 73a and 73b of the second switch 73 are
all turned on, to deliver the video signal to the first and
second electrodes 71c and 73c. Thereafter, upon appli-
cation of the 'low' signal to the second scanning line G2,
the second thin film transistor 71b is turned off so that
the video signal is not transmitted to the first pixel elec-
trode 71c, being delivered to only the second pixel elec-
trode 73c.
[0022] With one horizontal period being divided into
two sections (a) and (b), as described above, the video
signal loaded on one data line can be selectively deliv-
ered to the left and right pixel electrodes. Consequently,
the driving signal applied to the scanning lines is con-
trolled to allow one data line to send a video signal to its
left and right pixels, thereby reducing the number of the
data lines by half in comparison with the conventional
liquid crystal display. This also decreases the number
of the source drivers by half.
[0023] FIG. 6A shows the configuration of a liquid
crystal display according to a second embodiment of the
present invention. Referring to FIG. 6A, the liquid crystal

display of this embodiment has a difference from the first
embodiment in the connection points of the gates of the
first and second thin film transistors 71a and 71b con-
structing the first switch 71. Specifically, the first switch
71 includes the first thin film transistor 71a whose source
or drain is connected to the data line D1 and whose gate
is connected to the scanning line G2 next to the corre-
sponding scanning line G1, and a second thin film tran-
sistor 71b whose gate is connected to the corresponding
scanning line G1, the second thin film transistor being
serially connected to the first thin film transistor 71a. The
second switch 73 has the same configuration as that of
the first switch 71.
[0024] In the liquid crystal display having the above-
described configuration according to the second em-
bodiment of the present invention, upon application of
a driving signal with the waveform of FIG. 6B to the scan-
ning lines, an image is displayed, moving from the upper
part to the lower part of the liquid crystal panel, and a
corresponding data line delivers the video signal to the
pixels located at the left and right sides thereof, resulting
in reduction in the total number of the data lines.
[0025] FIG. 7A shows the configuration of a liquid
crystal display according to a third embodiment of the
present invention, and FIG. 7B shows the waveform of
a driving signal applied to the scanning lines of the liquid
crystal display of FIG. 7A. Referring to FIG. 7A, in this
embodiment, the first switch 71 is placed at the right side
of the data line D1 and the second switch 73 is located
at its left side. That is, the first switch 71 is formed at the
right side of the data line in the third embodiment where-
as it is located at the left side of the data line in the first
and second embodiments.
[0026] Specifically, the liquid crystal display according
to the third embodiment of the present invention in-
cludes the plurality of scanning lines G1, G2, ..., Gn-1,
Gn arranged in row direction, the plurality of data lines
D1, D2, ..., Dn-1, Dn intersecting the scanning lines, the
first switches 71 each of which is located at the right side
of each data line intersecting each scanning line, the
second switches 73 each of which is placed at the left
side of each data line, the first pixel electrodes 71c each
of which is connected to each first switch 71, and the
second pixel electrodes 73c each of which is connected
to each second switch 73.
[0027] The configuration of the liquid crystal display
according to the third embodiment of the invention is ex-
plained below in detail with reference to the portion "X"
of FIG. 7A. At the portion where the scanning line G1
and data line D1 intersect each other, the first switch 71
is disposed at the right side of the data line D1 and the
second thin film transistor 71b constructing the first
switch 71 is connected to the next scanning line G2.
That is, the first switch 71 includes the first thin film tran-
sistor 71a whose source or drain is connected to the da-
ta line D1 and whose gate is connected to the corre-
sponding scanning line G1, and the second thin film
transistor 71b whose gate is connected to the next scan-
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ning line G2, the second thin film transistor being serially
connected to the first thin film transistor 71a.
[0028] The second switch 73 is located at the left side
of the data line D1 and has two thin film transistors. Spe-
cifically, the second switch 73 includes the third thin film
transistor 73a whose source or data is connected to the
data line D1 and whose gate is connected to the corre-
sponding scanning line G1, and the fourth thin film tran-
sistor 73b whose gate is connected to the corresponding
scanning line G1, the fourth thin film transistor being se-
rially connected to the third thin film transistor 73a. Here,
the second switch 73 may be configured of a single thin
film transistor.
[0029] The liquid crystal display of the third embodi-
ment of the invention, constructed as above, is driven
by a driving signal having the waveform of FIG. 7B. Re-
ferring to FIG. 7B, during one horizontal period, the first
scanning line G1 receives a 'high' signal while the sec-
ond scanning line G2 receives the 'high' signal during
the section (a) corresponding to the first half of the hor-
izontal period but receives a 'low' signal during the sec-
tion (b), i.e., the second half of the horizontal period.
When the 'high' signal is applied to both of the first and
second scanning lines G1 and G2, the thin film transis-
tors constructing the first and second switches 71 and
83 are all turned on, to deliver a video signal to the first
and second pixel electrodes 71c and 73c. When the
'high' signal is applied to the first scanning line G1 and
the 'low' signal is applied to the second scanning line
G2, the second thin film transistor of the first switch 71
is turned off so that the video signal is not delivered to
the first pixel electrode 71c, being sent to only the first
pixel electrode 71c. In this manner, a corresponding im-
age is display, moving from the upper portion to the low-
er portion of the liquid crystal panel.
[0030] FIG. 8A shows the configuration of a liquid
crystal display according to a fourth embodiment of the
present invention, and FIG. 8B shows the waveform of
a driving signal applied to the scanning lines of the liquid
crystal display of FIG. 8A. Referring to FIG. 8A, the liquid
crystal display according to the fourth embodiment of
the present invention has a difference from the third em-
bodiment in the connection points of the gates of the first
and second thin film transistors 71a and 71b construct-
ing the first switch 71. That is, the gate of the first thin
film transistor 71a of the first switch 71 is connected to
the scanning line G2 next to the corresponding scanning
line G1 in the fourth embodiment, while the gate of the
second thin film transistor 71b of the first switch 71 is
connected to the scanning line G2 in the third embodi-
ment.
[0031] Specifically, the first switch 71 according to the
fourth embodiment of the present invention includes the
first thin film transistor 71a whose source or drain is con-
nected to the data line Dl and whose gate is connected
to the next scanning line G2, and the second thin film
transistor 71b whose gate is connected to the corre-
sponding scanning line G1, the second thin film transis-

tor 71b being serially connected to the first thin film tran-
sistor 71a. Accordingly, upon application of a driving sig-
nal having the waveform of FIG. 8B to the scanning
lines, a corresponding video signal can be selectively
supplied to the pixels respectively placed at the left and
right sides of the data line D1. The image corresponding
to the video signal is displayed, moving from the upper
portion to the lower portion of the liquid crystal panel.
[0032] FIG. 9A shows the configuration of a liquid
crystal display according to a fifth embodiment of the
present invention, and FIG. 9B shows the waveform of
a driving signal applied to the scanning lines of the liquid
crystal display of FIG. 9A. The fifth embodiment has a
difference from the first to fourth embodiments in the lo-
cation where the thin film transistors constructing the
first and second switches are formed.
[0033] In the first to fourth embodiments of the present
invention, the thin film transistors and pixel electrodes
are located at portions where the data lines D1, D2, ...,
Dn-1, Dn intersect the scanning lines G1, G2, ..., Gn-1,
Gn, sequentially, starting from the first intersecting por-
tion where the first scanning line intersects the data lines
to the (n-1)th intersecting portion where the (n-1)th
scanning line intersects the data lines. The thin film tran-
sistors and the pixel electrodes are not formed at the
portion where the nth scanning line intersects the data
lines.
[0034] In the fifth embodiment of the invention, on the
other hand, the thin film transistors and the pixel elec-
trodes are not placed at the portion where the first scan-
ning line intersects the data lines, but located at the por-
tions, sequentially starting from the second intersecting
portion where the second scanning line intersect the da-
ta lines to the nth intersecting portion where the nth
scanning line intersects the data line.
[0035] In addition, one of the four thin film transistors,
formed at the portion where (n-1)th scanning line inter-
sects the data lines, is connected to the (n-1)th scanning
line in the fifth embodiment, while it is connected to the
nth scanning line in the first to fourth embodiments.
When a driving signal having the waveform of FIG. 9B
is applied to the scanning lines of the liquid crystal dis-
play of the fifth embodiment, a corresponding image is
displayed, moving from the lower portion to the upper
portion of the liquid crystal panel. The scanning lines are
provided with the driving signal, in one horizontal period
being split into two sections (a) and (b), as shown in FIG.
9B, so that the video signal can be selectively applied
to the pixels respectively located at the left and right
sides of each data line.
[0036] There is described below the fifth embodiment
of the present invention in detail. Referring to FIG. 9A,
the plurality of scanning lines G1, G2,..., Gn-1, Gn are
arranged in one direction, and the plurality of data lines
D1, D2,..., Dn-1, Dn intersect the scanning lines. The
first and second switches 71 and 73 are formed at the
left and right sides of each data line, respectively. Each
of the first and second switches 71 and 73 consists of
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thin film transistors, each thin film transistor being an N-
type or P-type thin film transistor. The gate of the second
thin film transistor 71b of the first switch 71 located at
the left of the data line D1 is connected to the (n-1)th
scanning line, and the gate of its first thin film transistor
71a is connected to the nth scanning line. The second
switch 73 formed at the right side of each data line in-
cludes the third and fourth thin film transistors both of
which are connected to the nth scanning line. Here, the
second switch 73 can be configured of a single thin film
transistor.
[0037] There is explained below in more detail the op-
eration of the liquid crystal display according to the fifth
embodiment of the present invention with reference to
the portion "X" of FIG. 9A. As shown in FIG. 9B, the
scanning line Gn receives a 'high' signal during one hor-
izontal period, and the previous scanning line Gn-1 re-
ceives the 'high' signal during only the first half section
(a) thereof. During the period where both of the corre-
sponding scanning line Gn and previous scanning line
Gn-1 are in the 'high state', the thin film transistors con-
structing the first and second switches 71 and 73 are all
turned on, to deliver a corresponding video signal to the
first and second pixel electrodes 71c and 73c.
[0038] When a 'low' signal is applied to the previous
scanning line Gn-1 during the second half section (b) of
the horizontal period, the second thin film transistor of
the first switch 71 is turned off, to transmit no video sig-
nal to the first pixel electrode 71c. At this time, the switch
73 located at the right side of the data line is held in turn-
on state, to deliver the video signal to the second pixel
electrode 73c. As described above, the video signal can
be selectively transmitted to the pixels respectively
formed at the left and right sides of each data line, re-
sulting in reduction in the total number of the data lines
by half.
[0039] FIG. 10A shows the configuration of a liquid
crystal display according to a sixth embodiment of the
present invention, and FIG. 10B shows the waveform of
a driving signal applied to the scanning lines of the liquid
crystal display of FIG. 10A. The sixth embodiment of the
present invention has a difference from the fifth embod-
iment in the connection points of the gates of the first
and second thin film transistors 71a and 71b construct-
ing the first switch 71. That is, the gate of the first thin
film transistor 71a is connected to the (n-1)th scanning
line Gn-1 and that of the second thin film transistor 71b
is connected to the nth scanning line Gn in the sixth em-
bodiment: whereas the gate of the first thin film transistor
71a is connected to the nth scanning line Gn and that
of the second thin film transistor 71b is connected to the
(n-1)th scanning line in the fifth embodiment. Here, the
second switch 73 has the same configuration as that of
the fifth embodiment.
[0040] Upon application of the driving signal shown in
FIG. 10B to the scanning lines, a video signal from a
corresponding data line can be selectively delivered to
the pixels located at the left and right of that data line.

Further, a corresponding image is displayed, moving
from the lower portion to the upper portion of the liquid
crystal panel as in the fifth embodiment.
[0041] FIG. 11A shows the configuration of a liquid
crystal display according to a seventh embodiment of
the present invention, and FIG. 11B shows the wave-
form of a driving signal applied to the scanning lines of
the liquid crystal display of FIG. 11A. The liquid crystal
display according to the seventh embodiment of the in-
vention is constructed in such a manner that, as shown
in FIG. 11A, the first and second switches are located
at the right and left sides of each data line, respectively.
That is, the liquid crystal display of the seventh embod-
iment includes the plurality of scanning lines G1, G2, ...,
Gn-1, Gn arranged in one direction, the plurality of data
lines D1, D2, ..., Dn-1, Dn intersecting the scanning
lines, the first and second switches 71 and 73 formed at
both sides of each data line and controlled by a corre-
sponding scanning line and the scanning line previous
thereto, and the first and second pixel electrodes 73a
and 73c respectively connected to the first and second
switches 71 and 73.
[0042] This is described below in more detail with ref-
erence to the portion "X" of FIG. 11A. The first switch 71
includes the first thin film transistor 71a whose source
or drain is connected to the data line D1 and whose gate
is connected to the corresponding scanning line Gn, and
the second thin film transistor 71b whose gate is con-
nected to the previous scanning line Gn-1, the second
thin film transistor being serially connected to the first
thin film transistor. The second switches 73 includes the
third thin film transistor 73a whose source or drain is
connected to the data line D1 and whose gate is con-
nected to the corresponding scanning line Gn, and the
fourth thin film transistor 73b whose gate is connected
to the corresponding scanning line Gn, the fourth thin
film transistor 73b being serially connected to the third
thin film transistor 73a. The second switch 73 can be
configured of only the third thin film transistor 73a. When
a driving signal with the waveform of FIG. 11B is applied
to the scanning lines of the liquid crystal display con-
structed as above, a corresponding image is displayed,
moving from the lower portion to the upper portion of the
liquid crystal panel. This is the same operation as that
of the fifth and sixth embodiments.
[0043] FIG. 12A shows the configuration of a liquid
crystal display according to an eighth embodiment of the
present invention, and FIG. 12B shows the waveform of
a driving signal applied to the scanning lines of the liquid
crystal display of FIG. 12A. The eighth embodiment of
the present invention has a difference from the seventh
embodiment in the connection points of the gates of the
first and second thin film transistors 71a and 71b con-
structing the first switch 71. That is, the first switch 71
according to the eighth embodiment of the invention in-
cludes the first thin film transistor 71 whose source or
drain is connected to the data line D1 and whose gate
is connected to the scanning line Gn-1 previous to the
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corresponding scanning line Gn, and a second thin film
transistor 71b whose gate is connected to the corre-
sponding scanning line Gn, the second thin film transis-
tor 71b being connected to the first thin film transistor
71a. Here, the second switch 73 has the same configu-
ration as that of the second switch 73 according to the
seventh embodiment.
[0044] When a driving signal with the waveform of
FIG. 12B is applied to the scanning lines of the liquid
crystal display according to the eighth embodiment,
constructed as above, an image is displayed, moving
from the lower portion to the upper portion of the liquid
crystal panel. As described above, the liquid crystal dis-
play of the present invention can deliver a video signal
to the pixels located at the left and right sides of each
data line, resulting in reduction in the total number of the
data lines by half.
[0045] The liquid crystal display of the present inven-
tion which transmits two video signals to two pixels, re-
spectively, during one horizontal period by the gate driv-
er and source driver constructed desirably for the LCD
of this invention can reduce the total number of the data
lines, resulting in decrease in the number of the source
drivers. However, the line time during which a video sig-
nal is delivered to each pixel is reduced because the
video signal is needed to be sent to two pixels during
one horizontal period. This requires the analog circuit to
have the operation speed twice that of the conventional
circuit. This problem remarkably appears in dot inver-
sion. Accordingly, the video signal is written into the pixel
electrodes in such a manner shown in FIG. 13.
[0046] The video signals are written in the order indi-
cated by numbers shown in FIG. 13. is precharged at
the moment when is is written because both of is and
an are positive signals. Thus, charging can be carried
out during only one-half of one horizontal period. ar and
an require longer time for charging and discharging
since their polarities are opposite to those of e and an.
Accordingly, during the blanking time between writing of
A and an and writing of an and an, the charging and
discharging time is reduced by data line precharge or
charge sharing between the data lines. There is no writ-
ing time problem with pr because it is precharged during
be is written. However, there may be a problem in writing
of is. To solve this, the magnitudes of the 'high' and 'low'
sections (a) and (b) of the driving signal applied to the
scanning lines during one horizontal period are control-
led to secure the time required for writing al.
[0047] The liquid crystal display and driving circuit
thereof according to the present invention has the fol-
lowing advantages. First of all, one data line can selec-
tively deliver a video signal to two pixels located at the
left and right sides thereof, resulting in reduction in the
number of the data lines by half. This also decreases
the number of the source drivers by half. Accordingly, it
is possible to reduce the size of the display and the cost
for manufacturing it. Moreover, more images can be dis-
played in the same size than in the conventional display,

realizing a high resolution.
[0048] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
liquid crystal display and circuit for driving the same of
the present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the
present invention covers the modifications and varia-
tions of this invention provided they come within the
scope of the appended claims and their equivalents.

Claims

1. A liquid crystal display having first and second
plates and a liquid crystal being sealed therebe-
tween, the liquid crystal display comprising:

a plurality of scanning lines arranged on the first
plate in one direction;
a plurality of data lines arranged on the first
plate, intersecting the scanning lines;
first and second pixel regions, located at both
sides of each data line, respectively;
a first switch for selectively transmitting a video
signal loaded on a corresponding data line to
the first pixel region; and
a second switch for selectively transmitting the
video signal loaded on the data line to the sec-
ond pixel region.

2. The liquid crystal display as claimed in claim 1,
wherein each of the first and second switches in-
cludes a thin film transistor.

3. The liquid crystal display as claimed in claim 2,
wherein the thin film transistor is an N-type or P-
type thin film transistor.

4. The liquid crystal display as claimed in claim 2,
wherein the first switch is configured of at least two
thin film transistors, and the second switch is con-
figured of at least one thin film transistor.

5. A liquid crystal display having first and second
plates and a liquid crystal being sealed therebe-
tween, the liquid crystal display comprising:

a plurality of scanning lines arranged on the first
plate in one direction;
a plurality of data lines arranged on the first
plate, intersecting the scanning lines;
a first switch formed at one side of each data
line in the portion where each scanning line in-
tersects each data line, the first switch being
controlled by a corresponding scanning line
and the next scanning line;
a second switch formed at the other side of
each data line in the portion where each scan-
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ning line intersects each data line, the second
switch being controlled by the corresponding
scanning line;
first and second pixel regions for selectively
displaying a video signal under the control of
the first and second switches.

6. The liquid crystal display as claimed in claim 5,
wherein each of the first and second switches in-
cludes a thin film transistor.

7. The liquid crystal display as claimed in claim 6,
wherein the thin film transistor is an N-type or P-
type thin film transistor.

8. The liquid crystal display as claimed in claim 6,
wherein the first switch is configured of at least two
thin film transistors, and the second switch is con-
figured of at least one thin film transistor.

9. The liquid crystal display as claimed in claim 5,
wherein the first switch is placed at the left side of
each data line and the second switch is located at
its right side.

10. The liquid crystal display as claimed in claim 5,
wherein the first switch is placed at the right side of
each data line and the second switch is located at
its left side.

11. The liquid crystal display as claimed in claim 9,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to a cor-
responding data line and whose gate is connected
to a corresponding scanning line, and a second thin
film transistor whose gate is connected to the next
scanning line, the second thin film transistor trans-
mitting a video signal delivered through the first thin
film transistor to the first pixel region.

12. The liquid crystal display as claimed in claim 9,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the next
scanning line, and a second thin film transistor
whose gate is connected to the corresponding
scanning line, the second thin film transistor trans-
mitting the video signal delivered through the first
thin film transistor to the first pixel region.

13. The liquid crystal display as claimed in claim 9,
wherein the second switch includes a third thin film
transistor whose source or drain is connected to the
data line and whose gate is connected to the corre-
sponding scanning line, and a fourth thin film tran-
sistor whose gate is connected to the correspond-
ing scanning line, the fourth thin film transistor
transmitting the video signal delivered through the

third thin film transistor to the second pixel region.

14. The liquid crystal display as claimed in claim 9,
wherein the second switch includes a third thin film
transistor whose source and drain is connected to
the data line and whose gate is connected to the
corresponding scanning line.

15. The liquid crystal display as claimed in claim 10,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the next
scanning line, and a second thin film transistor
whose gate is connected to the corresponding
scanning line, the second thin film transistor being
serially connected to the first thin film transistor.

16. The liquid crystal display as claimed in claim 10,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the corre-
sponding scanning line, and a second thin film tran-
sistor whose gate is connected to the next scanning
line, the second thin film transistor being serially
connected to the first thin film transistor.

17. The liquid crystal display as claimed in claim 10,
wherein the second switch includes a third thin film
transistor whose source or drain is connected to the
data line and whose gate is connected to the corre-
sponding scanning line, and a fourth thin film tran-
sistor whose gate is connected to the correspond-
ing scanning line, the fourth thin film transistor being
serially connected to the third thin film transistor.

18. The liquid crystal display as claimed in claim 10,
wherein the second switch includes a third thin film
transistor whose source and drain is connected to
the data line and whose gate is connected to the
corresponding scanning line.

19. The liquid crystal display as claimed in claim 9,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the next
scanning line, and a second thin film transistor
whose gate is connected to the corresponding
scanning line, the second thin film transistor being
serially connected to the first thin film transistor.

20. The liquid crystal display as claimed in claim 9,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the corre-
sponding scanning line, and a second thin film tran-
sistor whose gate is connected to the next scanning
line, the second thin film transistor being serially
connected to the first thin film transistor.
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21. The liquid crystal display as claimed in claim 9,
wherein the second switch includes a third thin film
transistor whose source or drain is connected to the
data line and whose gate is connected to the next
scanning line, and a fourth thin film transistor whose
gate is connected to the next scanning line, the
fourth thin film transistor being serially connected to
the third thin film transistor.

22. The liquid crystal display as claimed in claim 9,
wherein the second switch includes a third thin film
transistor whose source and drain is connected to
the data line and whose gate is connected to the
next scanning line.

23. The liquid crystal display as claimed in claim 10,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the next
scanning line, and a second thin film transistor
whose gate is connected to the corresponding
scanning line, the second thin film transistor being
serially connected to the first thin film transistor.

24. The liquid crystal display as claimed in claim 10,
wherein the first switch includes a first thin film tran-
sistor whose source or drain is connected to the da-
ta line and whose gate is connected to the corre-
sponding scanning line, and a second thin film tran-
sistor whose gate is connected to the next scanning
line, the second thin film transistor being serially
connected to the first thin film transistor.

25. The liquid crystal display as claimed in claim 10,
wherein the second switch includes a third thin film
transistor whose source or drain is connected to the
data line and whose gate is connected to the next
scanning line, and a fourth thin film transistor whose
gate is connected to the next scanning line, the
fourth thin film transistor being serially connected to
the third thin film transistor.

26. The liquid crystal display as claimed in claim 10,
wherein the second switch includes a third thin film
transistor whose source and drain is connected to
the data line and whose gate is connected to the
next scanning line.
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