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(54) Triangular arrangement of subpixels on both sides of a common data line in an active matrix 
LCD

(57) A unit pixel (161) of a colour active matrix liquid
crystal display (vertically aligned (VAL) type) consists of
three individually switched subpixels (161a,161b,161c).
The subpixels are arranged in a vertically staggered fash-
ion on an insulating substrate at positions corresponding
to the vertices of a triangle (delta arrangement): the first
(161a) and second (161b) subpixels are arranged next
to each other on one side of a data line (141) and form
the base of the triangle. The base runs essentially parallel
to the general course of the data line. The third subpixel
(161c) lies on the other side of the data line at the apex
of the triangle, the apex lying substantially over the mid-
point of the base (i.e. over the gap between the first and
second pixels). With this staggered arrangement the third
subpixel is adjacent to portions of both the first and sec-
ond subpixels. The first and second subpixels are re-
spectively connected by a first and a second source elec-
trode (142) to one side of the data line, while the third
subpixel (161c) is connected to the other side of the same
data line at a position substantially midway between the
first and the second source electrodes. The subpixels
are addressed by three individual gate lines (121) ar-
ranged parallel to each other and substantially orthogo-
nal to the general course of the data line. The gate line
for the third subpixel runs in the gap between the first
and second subpixels, while the common data line (141)
runs in the gap between the third and the first and second
subpixels. The resulting subpixel lay-out represents a
kind of column multiplexing scheme. The subpixels may
have a chevron shape, in which case the dataline has a

zigzag form within the unit pixel to match the slanted edg-
es of the subpixels. However, the general course of the
data line is in a direction essentially orthogonal to that of
the gate lines. Shift registers (123) are connected at one
end of the gate lines (121) and allow the sequential driv-
ing of the subpixels in the unit pixel (driving order: first,
third and second). In general, each subpixel corresponds
to a region of a primary colour (RGB) in a colour filter
arranged on the opposite substrate. The arrangement
provides a liquid crystal display having a high aperture
ratio and high light transmittance.
Keywords: staggered pixel, chevron pixel, sequential
driving, column multiplexing, common data line, multiple
scan line / gate line addressing, cutout.
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present disclosure relates to a liquid crystal
display.

Discussion of Related Art

[0002] A liquid crystal display (LCD) typically compris-
es an LCD panel and a backlight unit. The LCD panel
comprises a thin film transistor (TFT) substrate on which
TFTs are formed; a color filter substrate on which color
filters are formed; and a liquid crystal layer disposed ther-
ebetween. The LCD panel does not emit light by itself.
Thus, the backlight unit is disposed behind the LCD panel
to provide light for transmission therethrough so as to
display an image.
[0003] Recently, LCDs have been employed in various
display devices, such as televisions, cell phones, and the
like. Although the LCD has been improved in viewing
angle, color reproducibility, brightness, etc. as compared
with a cathode ray tube (CRT), a plasma display panel
(PDP) and the like, the LCD still requires its response
speed to be improved.
[0004] A patterned vertically aligned (PVA) mode LCD
is intended to provide an improved viewing angle and
includes a pixel electrode and a common electrode,
which have so-called cutting patterns, respectively. In
the PVA mode LCD, the viewing angle is improved by
adjusting the orientation of the liquid crystal molecules
in the liquid crystal layer using a fringe field, which is
generated by the above-mentioned cutting pattern.
[0005] A conventional LCD including the PVA mode
LCD, however, has a low aperture ratio and a low light
transmittance.

SUMMARY OF THE INVENTION

[0006] Exemplary embodiments of the present inven-
tion provide an LCD having an improved aperture ratio
and an improved light transmittance.
[0007] According to an exemplary embodiment of the
present invention, a liquid crystal display comprises: a
first insulating substrate; a conductor formed on the first
insulating substrate and including a gate line and a data
line; and a pixel electrode electrically connected to the
gate line and the data line and including a first pixel elec-
trode and a second pixel electrode, which are adjacent
each other in an extending direction of the data line, and
a third pixel electrode partially facing both the first pixel
electrode and the second pixel electrode.
[0008] In an exemplary embodiment of the present in-
vention, the first pixel electrode, the second pixel elec-
trode and the third pixel electrode are connected to dif-
ferent respective gate lines.

[0009] According to an exemplary embodiment of the
present invention, the gate line connected to the third
pixel electrode passes along a boundary of the first pixel
electrode and the second pixel electrode.
[0010] In an exemplary embodiment of the present in-
vention, the first pixel electrode, the second pixel elec-
trode and the third pixel electrode are connected to the
same data line.
[0011] According to an exemplary embodiment of the
present invention, the first, second, and third pixel elec-
trodes connected to the data line are disposed alternately
right and left with respect to the data line along the ex-
tending direction of the data line.
[0012] According to an exemplary embodiment of the
present invention, the liquid crystal display further com-
prises a shift register connected to the gate line to apply
a driving signal to the gate line. The shift register is formed
on first insulating substrate.
[0013] In an exemplary embodiment of the present in-
vention, lateral sides of the pixel electrodes in the ex-
tending direction of the data line are zigzag-shaped.
[0014] According to an exemplary embodiment of the
present invention, the data line extends along the lateral
sides of the pixel electrodes.
[0015] According to an exemplary embodiment of the
present invention, the lateral sides of the pixel electrode
form an angle of 40 degrees to 50 degrees with respect
to the extending direction of the gate line.
[0016] In an exemplary embodiment of the present in-
vention, a pixel electrode cutting pattern is formed on the
pixel electrode along the extending direction of the gate
line.
[0017] In an exemplary embodiment of the present in-
vention, the liquid crystal display further comprises a sec-
ond insulating substrate facing the pixel electrode, and
a liquid crystal layer in a vertically aligned (VA) mode
formed between the pixel electrode and a second insu-
lating substrate.
[0018] According to an exemplary embodiment of the
present invention, the liquid crystal display further com-
prises a common electrode formed on the second insu-
lating substrate, wherein a common electrode cutting pat-
tern is formed on the common electrode and is parallel
with the lateral sides of the pixel electrodes.
[0019] In an exemplary embodiment of the present in-
vention, the first pixel electrode, the second pixel elec-
trode and the third pixel electrode are sequentially driven.
[0020] According to an exemplary embodiment of the
present invention, a liquid crystal display comprises a
plurality of pixel electrodes that are chevron-shaped and
that include a first pixel electrode and a second electrode
disposed adjacent each other in a first direction and a
third pixel electrode partially facing both the first pixel
electrode and the second electrode in a second direction
perpendicular to the first direction.
[0021] In an exemplary embodiment of the present in-
vention, each pixel electrode comprises an upper part
and a lower part bent from the upper part, the upper part
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of the third pixel electrode faces the lower part of the first
pixel electrode, and the lower part of the third pixel elec-
trode faces the upper part of the second pixel electrode.
[0022] According to an exemplary embodiment of the
present invention, the first pixel electrode, the second
pixel electrode and the third pixel electrode are sequen-
tially driven.
[0023] According to exemplary embodiment of the
present invention, a liquid crystal display comprises: an
insulating substrate; a conductor formed on the insulating
substrate and including a gate line and a data line; and
a pixel electrode connected to the gate line and the data
line, the pixel electrode connected to the data line and
including a first pixel electrode disposed at a left side of
the data line and a second pixel electrode disposed at a
right side of the data line, the first pixel electrode and the
second pixel electrode partially facing in an extending
direction of the gate line, the pixel electrode being chev-
ron-shaped, the data line formed along a circumference
of the pixel electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Exemplary embodiments of the present disclo-
sure will be understood in more detail from the following
descriptions taken in conjunction with the accompanying
drawings of which:

FIG. 1 is an arrangement view of an LCD according
to an exemplary embodiment of the present inven-
tion;
FIG. 2 is a sectional view taken along line II-II in FIG.
1;
FIG. 3 is a sectional view taken along line III-III in
FIG. 1;
FIG. 4 illustrates connection of a pixel electrode and
a line in the LCD according to the exemplary embod-
iment of the present invention shown in FIG. 1;
FIG. 5 illustrates a driving method of the LCD ac-
cording to the exemplary embodiment of the present
invention shown in FIG. 1;
FIG. 6 is an arrangement view of a pixel electrode
in an LCD according to an exemplary embodiment
of the present invention; and
FIG. 7 is an arrangement view of a pixel electrode
in an LCD according to an exemplary embodiment
of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0025] Exemplary embodiments of the present inven-
tion will be described in more detail with reference to the
accompanying drawings. The present invention may,
however, be embodied in many different forms and
should not be construed as limited to the exemplary em-
bodiments set forth herein.
[0026] Referring to FIGs. 1 through 3, an LCD accord-

ing to an exemplary embodiment of the present invention
will be described in detail.
[0027] The LCD 1 includes a TFT substrate 100, a color
filter substrate 200 facing the TFT substrate 100, and a
liquid crystal layer 300 disposed between the substrates
100 and 200.
[0028] In regard to the TFT substrate 100, gate wires
121 and 122 are formed on a first insulating substrate
111. The gate wires 121 and 122 may be a single layer
or multi layers. The gate wires 121 and 122 include a
gate line 121 extending transversely and a gate electrode
122 connected to the gate line 121.
[0029] The gate wires 121 and 122 may further include
a storage electrode line (not shown) that overlaps with a
pixel electrode 161 to form a storage capacitance.
[0030] A gate insulating layer 131 is made of silicon
nitride (SiNx) or the like and is formed on the first insu-
lating substrate 111 to cover the gate wires 121 and 122.
[0031] A semiconductor layer 132 is made of amor-
phous silicon or the like and is formed on the gate insu-
lating layer 131 of the gate electrode 122. An ohmic con-
tact layer 133 is made of silicide or n+ hydrogenated
amorphous silicon that is highly doped with n-type impu-
rities and that is formed on the semiconductor layer 132.
The ohmic contact layer 133 is divided into two parts.
[0032] A data wire formed of portions 141, 142 and
143 is formed on the ohmic contact layer 133 and on the
gate insulating layer 131. The data wire 141, 142 and
143 may be a metal single layer or metal multi layers.
The data wire 141, 142 and 143 includes a data line 141
extending vertically to intersect the gate line 121, a
source electrode 142 branched from the data line 141
and extending over the ohmic contact layer 133, and a
drain electrode 143 separated from the source electrode
142 and formed on a part of the ohmic contact layer 133.
[0033] The data line 141 extends up and down overall,
but is bent in zigzags along a lateral side of the pixel
electrode 161. The source electrode 142 is branched
from the data line 141 alternately to the right side and
the left side.
[0034] A passivation layer 151 includes silicon nitride
(SiNx), an a-Si:C:O layer and an a-Si:O:F layer that are
deposited by plasma enhanced chemical vapor deposi-
tion (PECVD), an acrylic organic insulating layer, or the
like, and is formed on the data wiring 141, 142 and 143
and on a portion of the semiconductor layer 132 that is
not covered with the data wiring 141, 142 and 143. A
contact hole 152 is formed in the passivation layer 151
to expose the drain electrode 143.
[0035] A pixel electrode 161 is formed on the passiva-
tion layer 151. The pixel electrode 161 is made of a trans-
parent conductive material, such as indium tin oxide
(ITO) or indium zinc oxide (IZO).
[0036] A pixel electrode cutting pattern 162 is formed
on the pixel electrode 161. The pixel electrode cutting
pattern 162 is formed to divide the liquid crystal layer 300
into a plurality of domains along with a common electrode
cutting pattern 252 (described later). The pixel electrode
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cutting pattern 162 extends parallel with the gate line 121.
[0037] Hereinafter, the manner in which connections
are arranged between the foregoing gate line 121, data
line 141 and pixel electrode 161 will be described in detail.
[0038] The pixel electrode 161 is chevron-shaped and
includes three sub-pixel electrodes 161a, 161b and 161c.
One pixel includes three sub-pixels corresponding to the
sub-pixel electrodes 161a, 161b and 161c. Each of the
sub-pixel electrodes 161a, 161b and 161c has an upper
part A disposed in the upper part with respect to an ex-
tending direction of the data line and a lower part B dis-
posed in a lower part with respect to the extending direc-
tion of the data line.
[0039] Overall, three sub-pixel electrodes 161a, 161b
and 161c in one pixel form a triangular shape. A first sub-
pixel electrode 161a and a second sub-pixel electrode
161b are disposed adjacent each other in the extending
direction of the data line. A third sub-pixel electrode 161c
faces a part of the first sub-pixel electrode 161a and a
part of the second sub-pixel electrode 161b in an extend-
ing direction of the gate line.
[0040] More specifically, the upper part A of the third
sub-pixel electrode 161c faces the lower part B of the
first sub-pixel electrode 161a, and the lower part B of the
third sub-pixel electrode 161c faces the upper part A of
the second sub-pixel electrode 161b. An angle θ between
the lateral side of the pixel electrode 161 and the gate
line 121 is between 40 degrees and 50 degrees.
[0041] The data line 141 extends along the boundary
of the sub-pixel electrodes 161a, 161b and 161c. That
is, the data line 141 is bent in a zigzag shape but does
not overlap with the sub-pixel electrodes 161a, 161b and
161c.
[0042] The gate line 121 extends along the boundaries
of the first and second sub-pixel electrodes 161a and
161b and passes through the middle part of the third sub-
pixel electrode 161c. In the exemplary embodiment of
the present invention, the gate line 121 is formed corre-
sponding to the pixel electrode cutting pattern 162 of the
third sub-pixel electrode 161c.
[0043] All of the foregoing sub-pixel electrodes 161a,
161b and 161c in one pixel are connected to the same
data line 141. More specifically, the sub-pixel electrodes
161a, 161b and 161c are connected to the same data
line 141 in the order of the first, third and second sub-
pixel electrodes 161a, 161c and 161b along the extend-
ing direction of the data line. Furthermore, the left and
right sides of the sub-pixel electrodes 161a, 161b and
161c are alternately connected to the data line 141 along
the extending direction of the data line 141.
[0044] The color filter substrate 200 will be described
in the following. A black matrix 221 is formed on a second
insulating substrate 211. The black matrix 221 is dis-
posed between red, green and blue filters to divide the
filters, and to prevent light from being irradiated directly
to a TFT T disposed on the TFT substrate 100. The black
matrix 221 is typically made of a photoresist organic ma-
terial including a black pigment. The black pigment may

be carbon black, titanium oxide or the like.
[0045] The color filter layer 231 includes the red, green
and blue filters 231a, 231b and 231c, which are alter-
nately disposed and separated by the black matrix 221.
The color filter layer 231 endows colors to the light irra-
diated from the backlight unit (not shown) and that passes
through the liquid crystal layer 300. The color filter layer
231 is generally made of a photoresist organic material.
[0046] An overcoat layer 241 is formed on the black
matrix 231 and the color filter layer 221. The overcoat
layer 241 is made of an organic material and provides a
flat surface. A common electrode 251 is formed on the
overcoat layer 241. The common electrode 251 is made
of a transparent conductive material such as indium tin
oxide (ITO) or indium zinc oxide (IZO). The common elec-
trode 251 applies a voltage to the liquid crystal layer 300
along with the pixel electrode 161 in the TFT substrate
100. The common electrode cutting pattern 252 is formed
on the common electrode 251. The common electrode
cutting pattern 252 divides the liquid crystal layer 300
into a plurality of domains along with the pixel electrode
cutting pattern 162 of the pixel electrode 161. The com-
mon electrode cutting pattern 252 includes a first sub-
cutting pattern 252a formed parallel with the data line
141 and a second sub-cutting pattern 252b formed par-
allel with the gate line 121.
[0047] The pixel electrode cutting pattern 162 and the
common electrode cutting pattern 252 in the first sub-
pixel electrode 161a will be described in detail as an ex-
emplary embodiment.
[0048] The pixel electrode cutting pattern 162 and the
second sub-cutting pattern 252b are formed in a straight
line on the gate line 121. The first sub-pixel electrode
161a is divided into two parts, the upper and lower parts,
by the pixel electrode cutting pattern 162 and the second
sub-cutting pattern 252b. Meanwhile, the first sub-cutting
pattern 252a extends parallel with the data line 141, that
is, with the lateral side of the first sub-pixel electrode
161a, to divide the first sub-pixel electrode 161a into two
parts, right and left.
[0049] Accordingly, the pixel electrode 161 is divided
into four domains by the pixel electrode cutting pattern
162 and the common electrode cutting pattern 252. There
four domains have substantially the same area. As de-
scribed above, the pixel electrode 161 is divided into mul-
tiple domains, thereby improving a viewing angle of the
LCD 1.
[0050] The liquid crystal layer 300 is disposed between
the TFT substrate 100 and the color filter substrate 200.
The liquid crystal layer 300 is in a vertically aligned (VA)
mode, where liquid crystal molecules are aligned per-
pendicularly to the substrates 100 and 200 in a length-
wise direction under a voltage-off state between the sub-
strates 100 and 200.
[0051] The liquid crystal molecules with negative die-
lectric anisotropy are oriented perpendicularly to an elec-
tric field in a voltage-on state. If the pixel electrode cutting
pattern 162 and the common electrode cutting pattern
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252 are not formed, however, the orientation of the liquid
crystal molecules is not determined. Accordingly, the liq-
uid crystal molecules are disorganized and, thus, a dis-
inclination line is formed. The pixel electrode cutting pat-
tern 162 and the common electrode cutting pattern 252
generate a fringe field when a voltage is applied to the
liquid crystal layer 300, thereby determining the orienta-
tion of the liquid crystal molecules. Also, the liquid crystal
layer 300 is divided into a plurality of domains depending
on the arrangement of the pixel electrode cutting pattern
162 and the common electrode cutting pattern 252.
[0052] According to the exemplary embodiment, the
data line 141, the common electrode cutting pattern 252
and the lateral side of the pixel electrode 161 are dis-
posed parallel with one another. In other words, a direc-
tion of an electric field formed by the data line 141 cor-
responds to directions of an electric field formed by the
common electrode cutting pattern 252 and the lateral side
of the pixel electrode 161. Accordingly, as the portion of
the liquid crystal layer 300 which is out of control and
reduced in transmittance decreases, overall the trans-
mittance of the LCD 1 increases.
[0053] Meanwhile, the data line 141 is formed between
the pixel electrodes 161 and, thus, a display region of
the pixel electrode 161 does not decrease. Accordingly,
an aperture ratio of the LCD 1 increases.
[0054] FIG. 4 illustrates connections of the pixel elec-
trode and the lines in the LCD according to the exemplary
embodiment of the present invention described above.
[0055] The pixel electrodes 161 are disposed in a line
(a) having a chevron shape bent to the left and in a line
(b) having a chevron shape bent to the right. One pixel
electrode 161 in the line (a) faces two pixel electrodes
161 in the line (b), that is, the pixel electrodes 161 in the
line (a) are disposed crosswise to the pixel electrodes
161 in the line (b). Likewise, the pixel electrodes 161 in
a line (c) are disposed crosswise to the pixel electrodes
161 in a line (d) .
[0056] Each of the pixel electrodes 161 is connected
to the TFT T, and the TFT T is connected to the gate line
121 and the data line 141.
[0057] The pixel electrodes 161 in the lines (a) and (b)
are connected to the same data line 141. The TFTs T
connected to the pixel electrodes 161 in the lines (a) and
(b) are disposed alternately right and left with respect to
the data line 141.
[0058] The data line 141 extends between the pixel
electrodes 161 in the line (a) and the sub-pixel electrodes
in the line (b). A portion of the gate line 121 passes
through the middle parts of the pixel electrodes 161 in
the lines (a) and (c), and a portion of another gate line
121 passes through the middle parts of the pixel elec-
trodes 161 in the lines (b) and (d).
[0059] An end portion of the gate line 121 is connected
to a shift register 123. The shift register 123 drives the
gate line 121 and provides a gate-on voltage and a gate-
off voltage to the gate line 121. The shift register 123 is
formed on the insulating substrate 111 where the TFT T

is formed.
[0060] One pixel in a triangular shape is connected to
one data line 141 and three gate lines 121. A conventional
pixel with three sub-pixels in one pixel, where three pixel
electrodes are disposed transversely, is connected to
three data lines and one gate line. In the pixel according
to the exemplary embodiment, however, the data lines
decrease in number by one-third, while the gate lines
increase in number by three times as compared with the
conventional pixel.
[0061] Generally, a circuit to drive the data line 141 is
more complicated and expensive than a circuit to drive
the gate line 121. In the exemplary embodiment, the cir-
cuit for the data line 141 decreases in number as the data
lines 141 decrease in number by one-third, thereby re-
ducing the cost of manufacturing the circuit for the data
line 141.
[0062] On the other hand, as the gate lines 121 in-
crease in number by three times, the cost of manufac-
turing the circuit for the gate line 121 may increase. In
the exemplary embodiment, however, the gate line 121
is driven by the shift register 123 formed on the insulating
substrate 111 and, thus, the cost of manufacturing the
circuit does not increase.
[0063] FIG. 5 illustrates a driving method of the LCD
according to the exemplary embodiment of the present
invention described above.
[0064] When the gate-on voltage is provided to the
gate line 121 in the (n-1) th gate line, the TFT T connected
thereto is turned on. Accordingly, the pixel electrodes
161 in a row (a’) connected to the (n-1)th gate line 121
are turned on.
[0065] When the gate-on voltage is provided to the (n)
th gate line 121, the pixel electrodes 161 in a row (b’)
connected to the (n)th gate line 121 are turned on.
[0066] Likewise, when the gate-on voltage is provided
to the (n+1) th gate line 121, the pixel electrodes 161 in
a row (c’) connected to the gate line 121 in the (n+1)th
are turned on. Accordingly, display of one pixel is com-
pleted. For the display of one pixel, three gate lines 121
are sequentially driven, and accordingly the data line 141
provides a data voltage for each sub-pixel electrode 161.
[0067] As described above, three pixel electrodes 161
in one pixel are driven not at the same time but sequen-
tially. Further, the gate-on voltage is provided three times
for the display of one pixel.
[0068] The LCD 1 according to the exemplary embod-
iment described above is suitable for a small and medi-
um-sized display device, such as an automobile naviga-
tion system.
[0069] The small and medium-sized display device
generally employs an LCD with a ppi (pixels per inch)
resolution of 120 to 150. The LCD 1 according to the
exemplary embodiment obtains not only a good aperture
ratio over 47%, but also good transmittance, response
time, etc. for the small and medium-sized display device.
[0070] FIG. 6 is an arrangement view of a pixel elec-
trode in an LCD according to an exemplary embodiment
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of the present invention.
[0071] The pixel electrode 161 is generally chevron-
shaped and includes an upper part (C) and a lower part
(E) of which lateral sides are slanted. The pixel electrode
161 includes a middle part (D) between the upper part
(C) and the lower part (E), of which lateral sides are par-
allel with an extending direction of a data line. A right
sub-pixel electrode 161c partially faces left sub-pixel
electrodes 161a and 161b in an extending direction of a
gate line.
[0072] The data line (not shown) in this exemplary em-
bodiment may be formed along the lateral side of the
pixel electrode 161 or formed into a straight line, which
is not shown in FIG. 6.
[0073] FIG. 7 shows an arrangement of a pixel elec-
trode in an LCD according to an exemplary embodiment
of the present invention.
[0074] The pixel electrode 161 is formed in a rectan-
gular shape that extends lengthwise in an extending di-
rection of a data line. A right sub-pixel electrode 161c
partially faces left sub-pixel electrodes 161a and 161b in
an extending direction of a gate line.
[0075] The data line in the exemplary embodiment may
be formed in a straight line, which is not shown in FIG. 7.
[0076] As described above, exemplary embodiments
of the present invention provide an LCD that is improved
in transmittance and that has an improved aperture ratio.
[0077] Although exemplary embodiments have been
described with reference to the accompanying drawings,
it is to be understood that the present invention is not
limited to these exemplary embodiments but various
changes and modifications can be made by one skilled
in the art without departing from the spirit and scope of
the present invention. All such changes and modifica-
tions are intended to be included within the scope of the
invention, as defined by the appended claims.

Claims

1. A liquid crystal display comprising:

a first insulating substrate;
a conductor formed on the first insulating sub-
strate and including a gate line and a data line;
and
a pixel electrode electrically connected to the
gate line and the data line and including a first
pixel electrode and a second pixel electrode
which are adjacent each other in an extending
direction of the data line and a third pixel elec-
trode partially facing both the first pixel electrode
and the second pixel electrode.

2. The liquid crystal display according to claim 1,
wherein the first pixel electrode, the second pixel
electrode and the third pixel electrode are connected
to different respective gate lines.

3. The liquid crystal display according to claim 2,
wherein the gate line connected to the third pixel
electrode passes along a boundary of the first pixel
electrode and the second pixel electrode.

4. The liquid crystal display according to claim 2,
wherein the first pixel electrode, the second pixel
electrode and the third pixel electrode are connected
to the same data line.

5. The liquid crystal display according to claim 4,
wherein the first, second, and third pixel electrodes
connected to the data line are disposed alternately
right and left with respect to the data line along the
extending direction of the data line.

6. The liquid crystal display according to claim 4, further
comprising a shift register connected to the gate line
to apply a driving signal to the gate line and formed
on the first insulating substrate.

7. The liquid crystal display according to claim 1,
wherein lateral sides of the pixel electrodes in the
extending direction of the data line are zigzag-
shaped.

8. The liquid crystal display according to claim 7,
wherein the data line extends along the lateral sides
of the pixel electrodes.

9. The liquid crystal display according to claim 8,
wherein the lateral sides of the pixel electrode form
an angle of 40 degrees to 50 degrees with respect
to the extending direction of the gate line.

10. The liquid crystal display according to claim 7,
wherein a pixel electrode cutting pattern is formed
on the pixel electrode along the extending direction
of the gate line.

11. The liquid crystal display according to claim 10, fur-
ther comprising a second insulating substrate facing
the pixel electrode, and a liquid crystal layer in a ver-
tically aligned (VA) mode formed between the pixel
electrode and the second insulating substrate.

12. The liquid crystal display according to claim 11, fur-
ther comprising a common electrode formed on the
second insulating substrate, wherein a common
electrode cutting pattern is formed on the common
electrode and is parallel with the lateral sides of the
pixel electrodes.

13. The liquid crystal display according to claim 1,
wherein the first pixel electrode, the second pixel
electrode and the third pixel electrode are sequen-
tially driven.
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14. A liquid crystal display comprising,

a plurality of pixel electrodes that are chevron-
shaped and that include a first pixel electrode
and a second electrode disposed adjacent each
other in a first direction and a third pixel electrode
partially facing both the first pixel electrode and
the second electrode in a second direction per-
pendicular to the first direction.

15. The liquid crystal display according to claim 14,
wherein each pixel electrode comprises an upper
part and a lower part bent from the upper part, the
upper part of the third pixel electrode faces the lower
part of the first pixel electrode, and the lower part of
the third pixel electrode faces the upper part of the
second pixel electrode.

16. The liquid crystal display according to claim 14,
wherein the first pixel electrode, the second pixel
electrode and the third pixel electrode are sequen-
tially driven.

17. A liquid crystal display comprising:

an insulating substrate;
a conductor formed on the insulating substrate
and including a gate line and a data line; and
a pixel electrode connected to the gate line and
the data line,
the pixel electrode connected to the data line
and including a first pixel electrode disposed at
a left side of the data line and a second pixel
electrode disposed at a right side of the data
line, the first pixel electrode and the second pixel
electrode partially facing in an extending direc-
tion of the gate line,
the pixel electrode being chevron-shaped,
the data line formed along a circumference of
the pixel electrode.
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摘要(译)

彩色有源矩阵液晶显示器（垂直排列（VAL）型）的单位像素（161）由
三个单独切换的子像素（161a，161b，161c）组成。子像素以垂直交错
的方式布置在绝缘基板上与三角形的顶点对应的位置处（三角​​形排
列）：第一（161a）和第二（161b）子像素在数据的一侧彼此相邻地布
置。线（141）并形成三角形的底边。基本运行基本上与数据线的一般过
程平行。第三子像素（161c）位于三角形顶点处的数据线的另一侧，该
顶点基本上位于基座的中点上方（即，在第一和第二像素之间的间隙
上）。利用这种交错排列，第三子像素与第一和第二子像素的部分相
邻。第一和第二子像素分别通过第一和第二源电极（142）连接到其一侧
数据线，而第三子像素（161c）在第一和第二源电极之间的大致中间位
置处连接到同一数据线的另一侧。子像素由三条单独的栅极线（121）寻
址，这三条栅极线彼此平行布置并且基本上与数据线的一般走向正交。
第三子像素的栅极线在第一和第二子像素之间的间隙中延伸，而公共数
据线（141）在第三和第一和第二子像素之间的间隙中延伸。得到的子像
素布局表示一种列复用方案。子像素可以具有人字形形状，在这种情况下，数据线在单位像素内具有Z字形形状以匹配子像素的倾
斜边缘。然而，数据线的一般走向在与栅极线的方向基本正交的方向上。移位寄存器（123）连接在栅极线（121）的一端，并允
许顺序驱动单位像素中的子像素（驱动顺序：第一，第三和第二）。通常，每个子像素对应于布置在相对基板上的滤色器中的原色
（RGB）区域。该布置提供了具有高孔径比和高透光率的液晶显示器。关键词：交错像素，人字形像素，顺序驱动，列复用，公共
数据线，多扫描线/栅极线寻址，切除。
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