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(57) ABSTRACT

A pixel structure for a horizontal field LCD comprises a
plurality of pixel units. Each of the pixel units comprises a
gate line corresponding to the pixel unit, a data line corre-
sponding to the pixel unit, and at least one TFT, wherein the
TFT is electrically connected with the gate line and the data
line, the gate line and the data line divide the pixel unit into
four sub-pixels, the sub-pixel is provided with a pixel elec-
trode which is electrically connected with the TFT, and the
pixel electrode is provided with a plurality of slits in a prede-
termined direction.
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PIXEL STRUCTURE OF HORIZONTAL
FIELD LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

The present invention relates to a pixel structure of a liquid
crystal display (LCD).

An in-plane field switching (IPS) display rotates liquid
crystal molecules by creating in-plane horizontal fields, and
the horizontal fields are parallel with each other to improve
the view angle performance of the LCD. The fringe field
switching (FFS) display creates a fringe field between the
electrodes, in which liquid crystal molecules between the
electrodes and above the electrodes are rotated in plane for
switching, so that the view angle performance ofthe LCD can
be improved. However, as the display panel of a LCD
increases in size, a horizontal field LCD like an IPS LCD and
an FFS LCD cannot any more meet the requirements con-
cerning the view angle of a large size LCD, especially for the
wide screen LCD over 40 inch.

In both the IPS LCD and FFS LCD, the pixel structure in
the display panel forms the view angle in a same direction.
Thus, when the view angle of an observer is not consistent
with the view angle of the pixel structure, the observer cannot
see a normal image. In addition, when the view angle of the
observer is approaching the limit of view angle of the display,
the color deviation becomes so great that the visual effect of
the observer is adversely affected.

In addition, dark spots usually appear in a large size LCD.
That is, there is one or more pixels damaged in the display
panel ofthe LCD during manufacture, and these pixels cannot
function properly, which result in dark spots on the display
panel and adversely influence the display quality of the LCD.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, there is
provided a pixel structure for a horizontal field LCD, com-
prising a plurality of pixel units. Each of the pixel units
comprises a gate line corresponding to the pixel unit, a data
line corresponding to the pixel unit, and at least one TFT. The
TFT is electrically connected with the gate line and the data
line, the gate line and the data line divide the pixel unit into
four sub-pixels, the sub-pixel is provided with a pixel elec-
trode which is electrically connected with the TFT, and the
pixel electrode is provided with a plurality of slits in prede-
termined directions.

Preferably, the areas for the sub-pixels are equal with each
other.

Preferably, the angle between the slits in the first sub-pixel
and the gate line is (n7/2)+0, the angle between the slits in the
second sub-pixel and the gate line is [(n+1)7/2]+6, the angle
between the slits in the third sub-pixel and the gate line is
[(n+2)m/2]+6, and the angle between the slits in the fourth
sub-pixel and the gate line is [(n+3)n/2]+8; or the angle
between the slits in the first sub-pixel and the data line is
(n7w/2)+6, the angle between the slits in the second sub-pixel
and the data line is [(n+1)m/2]+0, the angle between the slits
in the third sub-pixel and the datalineis [(n+2)m/2]+6, and the
angle between the slits in the fourth sub-pixel and the data line
is [(n+3)/2]40, n is a natural number, m is 180° and
0=0=90°.

Preferably, the angle between the slits in the first sub-pixel
and the gate line is nm+6, the angle between the slits in the
second sub-pixel and the gate line is -6, the angle between
the slits in the third sub-pixel and the gate line is (n+1)n+0,
and the angle between the slits in the fourth sub-pixel and the
gate line is (n+1)m-0; or the angle between the slits in the first
sub-pixel and the gate line is nn—0, the angle between the slits
in the second sub-pixel and the gate line is nw+6, the angle

20

25

35

40

45

60

65

2

between the slits in the third sub-pixel and the gate line is
(n+1)m-0, and the angle between the slits in the fourth sub-
pixel and the gate line is (n+1)m+8; or the angle between the
slits in the first sub-pixel and the data line is nn+0, the angle
between the slits in the second sub-pixel and the data line is
nr-0, the angle between the slits in the third sub-pixel and the
data line is (n+1)m+0, and the angle between the slits in the
fourth sub-pixel and the data line is (n+1)m-0; or the angle
between the slits in the first sub-pixel and the data line is
nn-0, the angle between the slits in the second sub-pixel and
the data line is nm+6, the angle between the slits in the third
sub-pixel and the data line is (n+1)7-0, and the angle between
the slits in the fourth sub-pixel and the data line is (n+1)m+6;
n is a natural number, 7 is 180°, and 0=6=90°

Preferably, the slits in the sub-pixels, which are not adja-
cent with each other, are parallel with each other.

Preferably, the slits in adjacent sub-pixels are perpendicu-
lar with each other.

Preferably, the slits in adjacent sub-pixels are symmetric
with each other with respect to the gate line, and the slits in
adjacent sub-pixels are symmetric with each other with
respect to the data line.

Preferably, one TFT is provided in each of the pixel unit,
the TFT is electrically connected with the pixel electrode in
one of the sub-pixels, and the pixel electrodes in different
sub-pixels are electrically connected with each other.

Preferably, two TFTs are provided in each of the pixel unit,
and each of the TFTs is electrically connected with the pixel
electrodes in two sub-pixels, respectively.

Preferably, two TFTs are provided in each of the pixel unit,
each of the TFTs is electrically connected with the pixel
electrode in one of sub-pixels, respectively, and the pixel
electrode, which is electrically connected with the TFT, is
electrically connected with the other pixel electrode, which is
not electrically connected with the TFT.

Preferably, four TFTs are provided in each of the pixel unit,
and each of the TFTs is electrically connected with the pixel
electrode in one of the sub-pixels.

Preferably, the horizontal field is an in-plane field switch-
ing horizontal field or a fringe field switching horizontal field.

Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, it should be understood that the detailed
description and specific examples, while indicating preferred
embodiments ofthe invention, are given by way ofillustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from the following detailed description

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinafter and the
accompanying drawings which are given by way of illustra-
tion only, and thus are not limitative of the present invention
and wherein:

FIG. 1 is a structural diagram showing a pixel structure
according to the first embodiment;

FIG. 2 is an enlarged view showing region A in FIG. 1;

FIG. 3 is an enlarged view showing region B in FIG. 1;

FIG. 4 is an enlarged view showing region C in FIG. 1;

FIG. 5 is a structural diagram showing a pixel structure
according to the second embodiment;

FIG. 6 is a structural diagram showing a pixel structure
according to the third embodiment;

FIG. 7 is a structural diagram showing a pixel structure
according to the fourth embodiment; and
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FIG. 8 is a structural diagram showing a pixel structure
according to the fifth embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The embodiments of the present invention provide a pixel
structure of a horizontal field LCD, and the pixel structure
comprises a plurality of pixel units. Each of the pixel units
comprises a gate line corresponding to the pixel unit, a data
line corresponding to the pixel unit, and at least one thin film
transistor (TFT). The at least one TFT is electrically con-
nected with the gate line and the data line, and the gate line
and the data line divide the pixel unit into four sub-pixels.
Each of the sub-pixels is provided with a pixel electrode,
which is electrically connected with the TFT, and the pixel
electrode is provided with a plurality of slits in a predeter-
mined direction.

First Embodiment

FIG. 1 is a structural diagram showing a pixel structure
according to the first embodiment. As shown in FIG. 1, the
pixel unit of the pixel structure comprises a gate line 1 corre-
sponding to the pixel unit, a data line 2 corresponding to the
pixel unit, two TFTs 3, four sub-pixels 4, and four pixel
electrodes 5. The gate line 1 is arranged between the adjacent
sub-pixels 4 of the pixel unit, the data line 2 is arranged
between the adjacent sub-pixels 4 of the pixel unit, and the
gate line 1 and data line 2 are perpendicular with each other.
One of the TFTs 3 is electrically connected with the gate line
1, the data line 2, and two adjacent sub-pixels 4. One pixel
electrode 5 is provided in each sub-pixel 4, and each of the
pixel electrodes 5 is provided with a plurality of slits in a
predetermined direction. Horizontal fields are created in the
pixel unit for controlling the alignment of liquid crystal mol-
ecules.

In the pixel structure of the LCD according to this embodi-
ment, horizontal fields are created to align the liquid crystal
molecules, and horizontal fields in different directions are
formed with the slits of the pixel electrodes, so that view
angles are enlarged in different directions. Since the pixel unit
of this embodiment forms the view angles in directions, as
compared with the pixel structure of a conventional LCD in
which the view angle is formed in only one direction, the
present embodiment improves the view angle performance of
the LCD. That is, the user can view the display panel in
different directions at different view angles, and the visual
effect is not affected. In addition, the four sub-pixels com-
prise the pixel unit, and the slits of each sub-pixel are formed
in a different direction. Therefore, when the view angle of a
user is approaching the limit of view angle of the LCD in a
certain direction, the view angle of the user can be compen-
sated by the view angles of the LCD formed in adjoining
directions, so that the color deviation, which occurs when the
user’s view angle approaches the limit of view angle of the
LCD in a certain direction, can be effectively avoided. Fur-
thermore, when a pixel electrode is damaged during manu-
facture, the sub-pixels corresponding to the pixel electrode
can be compensated with light from adjacent sub-pixels hav-
ing slits in different directions, and the influence caused by
the damaged pixel electrode can be effectively reduced.

In the present embodiment, the gate line and data line are
perpendicular with each other to form an array structure, and
can also intersect with each other at a predetermined angle to
form another array structure. In addition, although the area
for the sub-pixels is equal with each other in this embodiment,
the area for the sub-pixels can be modified depending on the
requirements of color display.

FIG. 2 is an enlarged view showing region A in FIG. 1. As
shown in FIG. 2, the angel between the gate line 1 and the slit
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of pixel electrode 5 is a. FIG. 3 is an enlarged view showing
region Bin FIG. 1. As shown in FIG. 3, the angel between the
data line 2 and the slit of pixel electrode 5 is b. In practice, the
angles a and b in each sub-pixels can be modified respec-
tively, so that the slits of pixel electrodes in the sub-pixels are
in different directions. The number of the slits of pixel elec-
trodes can also be modified as necessary. FIG. 4 is an enlarged
view showing region C in FIG. 1. As shown in FIG. 4, the
angel between the slits of two sub-pixels is ¢. The angle ¢ can
also be modified as necessary.

As shown in FIG. 1, for example, the angle between the
slits in the first sub-pixel and the gate line 1 is (nm/2)+6, the
angle between the slits in the second sub-pixel and the gate
line 1 is [(n+1)7/2]+6, the angle between the slits in the third
sub-pixel and the gate line 1 is [(n+2)7/2]+0, and the angle
between the slits in the fourth sub-pixel and the gate line 1 is
[(n+3)m/2]+6, wherein n is a natural number, 7 is 180°, and
0=0=90°. It is assumed that n=0 and 6=45°, the angle
between the slits in the right upper sub-pixel (i.e., the first
sub-pixel) and the gate line 1 is 45°, the angle between the
slits in the left upper sub-pixel (i.e., the second sub-pixel) and
the gate line 1 is 135°, the angle between the slits in the left
lower sub-pixel (i.e., the third sub-pixel) and the gate line 1 is
225°, and the angle between the slits in the right lower sub-
pixel (i.e., the fourth sub-pixel) and the gate line 1 is 315°.

Regardless of the value of 8, the angle between the slits of
pixel electrodes in adjacent sub-pixels is 90°. In the case that
the angle between the slits in the first sub-pixel and the data
line is (n7/2)+6, the angle between the slits in the second
sub-pixel and the data line is [(n+1)a/2]+0, the angle between
the slits in the third sub-pixel and the data line is [ (n+2)7/2]+
0, and the angle between the slits in the fourth sub-pixel and
the data line is [(n+3)/2]46, the angle between the slit of
pixel electrode in adjacent sub-pixels is 90°, which is not
described for simplicity.

As shown in FIG. 1, for example, the angle between the
slits in the first sub-pixel and the gate line 1 is nn+6, the angle
between the slits in the second sub-pixel and the gate line 1 is
nr-0, the angle between the slits in the third sub-pixel and the
gate line 1 is (n+1)mt+6, and the angle between the slits in the
fourth sub-pixel and the gate line 1 is (n+1)mt-8, wherein n is
anatural number, wis 180°, and 0=0=90°. It is assumed that
n=0 and 6=45°, the angle between the slits in the right upper
sub-pixel (i.e., the first sub-pixel) and the gate line 1 is 45°, the
angle between the slits in the left upper sub-pixel (i.e., the
second sub-pixel) and the gate line 1 is 135°, the angle
between the slits in the left lower sub-pixel (i.e., the third
sub-pixel) and the gate line 1 is 225°, and the angle between
the slits in the right lower sub-pixel (i.e., the fourth sub-pixel)
and the gate line 1 is 315°.

Regardless of the value of 6, the slits of pixel electrodes
formed in adjacent sub-pixels are symmetric with each other
with respect to the gate line or the data line. That is, for the
slits of adjacent pixel electrodes in the vertical direction, the
slits are symmetric with each other with respect to the gate
line, and for the slits of adjacent pixel electrodes in horizontal
direction, the slits are symmetric with each other with respect
to the data line. In the case that the angle between the slits in
the first sub-pixel and the gate line is nt-0, the angle between
the slits in the second sub-pixel and the gate line is n+8, the
angle between the slits in the third sub-pixel and the gate line
is (n+1)m-0, and the angle between the slits in the fourth
sub-pixel and the gate line is (n+1)m+8, or in the case that the
angle between the slits in the first sub-pixel and the data line
is nm-0, the angle between the slits in the second sub-pixel
and the data line is nm+6, the angle between the slits in the
third sub-pixel and the data line is (n+1)7-6, and the angle
between the slits in the fourth sub-pixel and the data line is
(n+1)7+0, the slits of pixel electrode formed in adjacent sub-
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pixels are symmetric with each other with respect to the gate
line or the data line, which is not described for simplicity.

In addition, in the pixel unit of the present embodiment, the
slits in pixel electrodes, which are not adjacent with each
other, are centrosymmetric with respect to the center of the
pixel unit.

Furthermore, the slits of pixel electrodes may be arranged
to be parallel with the gate line or the data line, and the slits
can be in a shape of a straight or curved line.

Furthermore, the horizontal field formed in the pixel unit of
the present embodiment is an in-plane field switching hori-
zontal field or a fringe field switching horizontal field, which
are known in the art and thus are not described herein for
simplicity.

Second Embodiment

FIG. 5 is a structural diagram showing a pixel structure
according to the second embodiment. As shown in FIG. 5, the
pixel unit comprises a gate line 1 corresponding to the pixel
unit, a dataline 2 corresponding to the pixel unit, four TFTs 3,
four sub-pixels 4, and four pixel electrodes 5. The gate line 1
is arranged between the adjacent sub-pixels 4 in the pixel unit,
the data line 2 is arranged between the adjacent sub-pixels 4
in the pixel unit, and the gate line 1 and data line 2 are
perpendicular with each other. One of the TFTs 3 is electri-
cally connected with the gate line 1, the data line 2, and one
sub-pixel 4, i.e., each of the TFTs 3 corresponds to one of the
sub-pixels 4. One pixel electrode 5 is provided in each sub-
pixel 4, and each of the pixel electrodes 5 is provided with a
plurality of slits in a predetermined direction. Horizontal
fields are created in the pixel unit for controlling the align-
ment of liquid crystal molecules.

According to the pixel structure of LCD in this embodi-
ment, the pixel structure is constituted by a pixel unit with
four TFTs to achieve the same technical effect as that of the
first embodiment. In addition, since four TFTs are used to
constitute the pixel unit, dark spots will not occur in two
sub-pixels when one of the TFTs 1s damaged, which not only
improves the display quality of the LCD, but also improves
the tolerance capacity.

Third Embodiment

FIG. 6 is a structural diagram showing a pixel structure
according to the third embodiment. As shown in FIG. 6, the
pixel unit comprises a gate line 1 corresponding to the pixel
unit, a data line 2 corresponding to the pixel unit, two TFTs 3,
four sub-pixels 4, and four pixel electrodes 5. The gate line 1
is arranged between the adjacent sub-pixels 4 in the pixel unit,
the data line 2 is arranged between the adjacent sub-pixels 4
in the pixel unit, and the gate line 1 and data line 2 are
perpendicular with each other. One of the TFTs 3 is electri-
cally connected with the gate line 1, the data line 2, and two
adjacent sub-pixels 4. One pixel electrode 5 is provided in
each sub-pixel 4. Each of the pixel electrodes 5 is provided
with a plurality of slits in a predetermined direction, and the
slits in adjacent pixel electrodes 5 form aright angle. The slits
of two pixel electrodes 5 are parallel with the gate line 1, and
the other two pixel electrodes 5 are parallel with the data line
2. Horizontal fields are created in the pixel unit for controlling
the alignment of liquid crystal molecules.

According to the pixel structure of LCD in this embodi-
ment, the angle between the slits of pixel electrodes is set to be
a right angle, so that the view angles formed in different
directions can be distributed uniformly, and the visual effect
in different directions and view angles can be improved.

In addition, as shown in FIG. 6, the angle between the slits
in the first sub-pixel and the gate line 1 is (n/2)+0, the angle
between the slits in the second sub-pixel and the gate line 1 is
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[(n+1)m/2]+6, the angle between the slits in the third sub-
pixel and the gate line 1 is [(n+2)n/2]+46, and the angle
between the slits in the fourth sub-pixel and the gate line 1 is
[(n+3)m/2]+0, wherein n is a natural number, 7 is 180°, and
0=0=90°. It is assumed that n=0 and 6=0°, then the angle
between the slits in the right upper sub-pixel (i.e., the first
sub-pixel) and the gate line 1 is 0°, the angle between the slits
in the left upper sub-pixel (i.e., the second sub-pixel) and the
gate line 1 is 90°, the angle between the slits in the left lower
sub-pixel (i.e., the third sub-pixel) and the gate line 1 is 180°,
and the angle between the slits in the right lower sub-pixel
(i.e., the fourth sub-pixel) and the gate line 1 is 270°. In the
case that the angle between the slits in the first sub-pixel and
the data line is (n7/2)+8, the angle between the slits in the
second sub-pixel and the data line is [(n+1)m/2]+0, the angle
between the slits in the third sub-pixel and the data line is
[(n+2)m/2]+6, and the angle between the slits in the fourth
sub-pixel and the data line is [(n+3)m/2]+0, wherein n=0 and
6=90°, the angle between the slits in the first sub-pixel and the
data line is 90°, the angle between the slits in the second
sub-pixel and the data line is 180°, the angle between the slits
in the third sub-pixel and the data line is 270°, and the angle
between the slits in the fourth sub-pixel and the data line is
360°, which is not described for simplicity.

Fourth Embodiment

FIG. 7 is a structural diagram showing a pixel structure
according to the fourth embodiment. As shown in FIG. 7, the
pixel unit comprises a gate line 1 corresponding to the pixel
unit, adataline 2 corresponding to the pixel unit,a TFT 3, four
sub-pixels 4, and four pixel electrodes 5. The gate line 1 is
arranged between the adjacent sub-pixels 4 in the pixel unit,
the data line 2 is arranged between the adjacent sub-pixels 4
in the pixel unit, and the gate line 1 and data line 2 are
perpendicular with each other. The TFT 3 is electrically con-
nected with the gate line 1, the data line 2 and one of the
sub-pixels 4. One pixel electrode 5 is provided in each sub-
pixel 4. The pixel electrodes 5 in the adjacent sub-pixels 4 are
electrically connected with each other with a conductive
beam 6. Each of the pixel electrodes 5 is provided with a
plurality of slits in a predetermined direction. A horizontal
field is created in the pixel unit for controlling the alignment
of liquid erystal molecules.

In addition, the conductive beams are used to electrically
connect the pixel electrodes in adjacent sub-pixels, so the
conductive beams can be made of the material for the pixel
electrode or the metallic material for the data line. If the
conductive beam is made of the material for the pixel elec-
trode, the conductive beam can be formed simultaneously
with the pixel electrode. If the conductive beam is made of the
metallic material for the data line, the conductive beam can be
formed simultaneously with the data line and the source/drain
electrodes of the TFTs and can be electrically connected with
the pixel electrode in adjacent sub-pixels through the via
holes in the passivation layer.

Fifth Embodiment

FIG. 8 is a structural diagram showing a pixel structure
according to the fifth embodiment. As shown in FIG. 8, the
pixel unit comprises a gate line 1 corresponding to the pixel
unit, a data line 2 corresponding to the pixel unit, two TFTs 3,
four sub-pixels 4, and four pixel electrodes 5. The gate line 1
is arranged between the adjacent sub-pixels 4 in the pixel unit,
the data line 2 is arranged between the adjacent sub-pixels 4
in the pixel unit, and the gate line 1 and data line 2 are
perpendicular with each other. One of the TFTs 3 is electri-
cally connected with the gate line 1, the data line 2 and one of
the sub-pixels 4. A pixel electrode 5 is provided in each
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sub-pixel 4. The pixel electrodes 5 electrically connected
with the TFT 3 are electrically connected with the pixel
electrode 5, which is not electrically connected with the TFT
3, via the conductive beam 6. Each of the pixel electrodes 5 is
provided with a plurality of slits in a predetermined direction.
Horizontal fields are created in the pixel unit for controlling
the alignment of liquid crystal molecules.

In addition, the conductive beams are used to electrically
connect the pixel electrodes in adjacent sub-pixels, so the
conductive beams can be made of the material for the pixel
electrode or the metallic material for the data line. If the
conductive beam is made of the material for the pixel elec-
trode, the conductive beam can be formed simultaneously
with the pixel electrode. If the conductive beam is made of the
metallic material for the data line, the conductive beam can be
formed simultaneously with the data line and the source/drain
electrode and can be electrically connected with the pixel
electrode in adjacent sub-pixels through the via holes in the
passivation layer.

Tt should be appreciated that the embodiments described
above are intended to illustrate but not limit the present inven-
tion. Although the present invention has been described in
detail herein with reference to the preferred embodiments, it
should be understood by those skilled in the art that the
present invention can be modified and some of the technical
features can be equivalently substituted without departing
from the spirit and scope of the present invention.

What is claimed is:

1. A pixel structure for a horizontal field liquid crystal
display (LCD), comprising a plurality of pixel units, each of
the pixel units comprising a gate line corresponding to the
pixel unit, a data line corresponding to the pixel unit, and at
least one thin film transistor (TFT),

wherein the TFT is electrically connected with the gate line

and the data line, the gate line and the data line divide the
pixel unit into four sub-pixels, each of the sub-pixels is
provided with a pixel electrode which is electrically
connected with the TFT, and the pixel electrode is pro-
vided with a plurality of slits in a predetermined direc-
tion and

wherein the angle between the slit in the first sub pixel and

the gate line is (n7t/2)+6, the angle between the slit in the
second sub pixel and the gate line is [(n+2 )n/2]+0, the
angle between the slit in the third sub pixel and the gate
line is [(n+2)m/2]+6, and the angle between the slit in the
fourth sub pixel and the gate line is [(n+3)m/2]+6; or the
angle between the slit in the first sub pixel and the data
line is (n+/2)+8, the angle between the slit in the second
sub pixel and the data line is [(n+1)n/2]+6the angle
between the slit in the third sub pixel and the data line is
[(n+2)m/2]486, and the angle between the slit in the fourth
sub pixel and the data line is [(n+3)7/2]+6, and
wherein n is a natural numbet, T is 180° , and 0<6<90°.

2. The pixel structure according to claim 1, wherein the
areas for the sub-pixels are equal with each other.

3. The pixel structure according to claim 1 wherein the slits
in the sub-pixels, which are not adjacent with each other, are
parallel with each other.

4. The pixel structure according to claim 3, wherein the
slits in adjacent sub-pixels are perpendicular with each other.

5. The pixel structure according to claim 3, wherein the
slits in adjacent sub-pixels are symmetric with each other
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with respect to the gate line, and the slits in adjacent sub-
pixels are symmetric with each other with respect to the data
line.

6. The pixel structure according to claim 3, wherein one
TFT is provided in each of the pixel unit, the TFT is electri-
cally connected with the pixel electrode in one of the sub-
pixels, and the pixel electrodes in different sub-pixels are
electrically connected with each other.

7. The pixel structure according to claim 3, wherein two
TFTs are provided in each of the pixel unit, and each of the
TFTs is electrically connected with the pixel electrodes in two
sub-pixels, respectively.

8. The pixel structure according to claim 3, wherein two
TFTs are provided in each of the pixel unit, each of the TFTs
is electrically connected with the pixel electrode in one of
sub-pixels, respectively, and the pixel electrode, which is
electrically connected with the TFT, is electrically connected
with the another pixel electrode, which is not electrically
connected with the TFT.

9. The pixel structure according to claim 3, wherein four
TFTs are provided in each of the pixel unit, and each of the
TFTs is electrically connected with the pixel electrode in one
of the sub-pixels.

10. The pixel structure according to claim 3, wherein the
horizontal field is an in-plane field switching horizontal field
or a fringe field switching horizontal field.

11. The pixel structure according to claim 2, wherein the
slits in the sub-pixels which are not adjacent with each other,
are parallel with each other.

12. The pixel structure according to claim 11, wherein the
slits in adjacent sub-pixels are perpendicular with each other.

13. The pixel structure according to claim 11, wherein the
slits in adjacent sub-pixels are symmetric with each other
with respect to the gate line, and the slits in adjacent sub-
pixels are symmetric with each other with respect to the data
line.

14. The pixel structure according to claim 11, wherein one
TFT is provided in each of the pixel unit, the TFT is electri-
cally connected with the pixel electrode in one of the sub-
pixels, and the pixel electrodes in different sub-pixels are
electrically connected with each other.

15. The pixel structure according to claim 11, wherein two
TFTs are provided in each of the pixel unit, and each of the
TFTs is electrically connected with the pixel electrodes in two
sub-pixels respectively.

16. The pixel structure according to claim 11, wherein two
TFTs are provided in each of the pixel unit, each of the TFTs
is electrically connected with the pixel electrode in one of
sub-pixels respectively, and the pixel electrodes, which is
electrically connected with the TFT, is electrically connected
with another pixel electrode, which is not electrically con-
nected with the TFT.

17. The pixel structure according to claim 11, wherein four
TFTs are provided in each of the pixel unit, and each of the
TFTs is electrically connected with the pixel electrode in one
of the sub-pixels.

18. The pixel structure according to claim 11, wherein the
horizontal field is an in-plane field switching horizontal field
or a fringe field switching horizontal field.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
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DATED : February 22, 2011

INVENTOR(S) . Jaikwang Kim

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

We note the following typographical errors in Claim 1:
-in section 7, line 42, the expression “[(n+1)m/2]+0” was wrongly entered as “[(n+2)n/2]+0”;
-in section 7, line 47, the expression “(nw/2)+0" was wrongly entered as “n+/2+6”;

-in section 7, line 48, a “,” is missed between “0” and “the angle”; and

-in section 7, line 52, the expression “0<6<90°” was wrongly entered as “0<6<90°”.

Signed and Sealed this

David J. Kappos
Director of the United States Patent and Trademark Office
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