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(57) ABSTRACT

The present invention provides a patterned vertical alignment
(PVA) pixel electrode comprising: a first electrode in the form
of a“h” or “( ” shape disposed on a TFT array substrate; and
a second electrode in the form of a “}” or “{ ™ shape corre-
sponding to the first electrode and disposed on a CF substrate,
wherein the first electrode and/or the second electrode
includes ITO slits with unequal length which are disposed
between the fringes of the first electrode and the second
electrode for improving a display quality of the pixel. The
present invention further provides a liquid crystal display
(LCD) apparatus. The PVA pixel electrode and the LCD
apparatus using the same can raise a transmittance and a
display quality of the pixel.
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PVA PIXEL ELECTRODE AND LIQUID
CRYSTAL DISPLAY APPARATUS USING THE
SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a field of a liquid
crystal display technology, and more particularly to a pat-
terned vertical alignment (PVA) pixel electrode and a liquid
crystal display (LCD) apparatus using the same capable of
raising transmittance and display quality.

BACKGROUND OF THE INVENTION

[0002] Patterned vertical alignment (PVA) is a type of ver-
tical alignment (VA) techniques for LCD. In PVA technique,
an electric field between patterned electrodes of a thin film
transistor (TFT) array substrate and a color filter (CF) sub-
strate is used to control the alignment of liquid crystal mol-
ecules therebetween, thereby omitting a rubbing alignment
for a polyimide (PI) layer.

[0003] Referring to FIG. 1A and FIG. 1B, a conventional
PVA pixel structure is in the form of a*“} > or “(” shape. Due
to a difference between the fringe and the inner of the PVA
pixel electrode, the electric field of the fringe of the PVA pixel
electrode is different to the electric field of the inner thereof.
Therefore, fringe field effects arise in the liquid crystal mol-
ecules, and a disclination line appears at the  or { -shaped
electrode between the TFT array substrate and the CF sub-
strate, deteriorating a display quality and a aperture ratio of
the pixel. Referring to FIG. 5, disclination lines of the liquid
crystal molecules arise at the marked positions shown in FIG.
5, and dark lines appear in the pixel, thereby deteriorating the
display quality of the pixel.

[0004] As a result, it is necessary to provide a PVA pixel
electrode and an LCD apparatus using the same to solve the
problems existing in the conventional technologies, as
described above.

SUMMARY OF THE INVENTION

[0005] The present invention provides a PVA pixel elec-
trode and an LCD apparatus using the same to solve the
problem that the display quality and aperture ratio of the pixel
are affected by the fringe field effects of the liquid crystal
molecules, wherein the transmittance and display quality of
the pixel can be improved by modifying 1TO slits at the
fringes on the TFT array substrate or the CF substrate.

[0006] A primary object of the present invention is to pro-
vide a PVA pixel electrode comprising: a first electrode in the
form of'a “»” or “4” shape disposed on a thin film transistor
(TFT) array substrate; and a second electrode in the form ofa
“»” or “(” shape corresponding to the first electrode and
disposed on a color filter (CF) substrate, wherein an align-
ment of liquid crystal molecules between the first electrode
and the second electrode is controlled by an electric field
between the first electrode and the second electrode, and the
first electrode and/or the second electrode includes ITO slits
with unequal length which are disposed between the fringes
of the first electrode and the second electrode for improving a
display quality of the pixel; wherein a length difference
between the adjacent ITO slits of the first electrode is in the
range of 1 um to 10 um, and a length difference between the
adjacent I'TO slits of the second electrode is in the range of 1
um to 15 um; wherein, when the first electrode and the second
electrode are in the form ofthe “ % ” shape, the ITO slits of the
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first electrode and the second electrode are positioned at a top
right position, a bottom right position and a middle left posi-
tion of the electrodes; and wherein, when the first electrode
and the second electrode are in the form of the “{ ” shape, the
ITO slits of the first electrode and the second electrode are
positioned at a top left position, a bottom left position and a
middle right position of the electrodes.

[0007] Another object of the present invention is to provide
aPVA pixel electrode comprising: afirst electrode in the form
ofa“»” or “¢ ” shape disposed on a TFT array substrate; and
a second electrode in the form of a “}” or “{ ™ shape corre-
sponding to the first electrode and disposed on a CF substrate,
wherein an alignment of liquid crystal molecules between the
first electrode and the second electrode is controlled by an
electric field between the first electrode and the second elec-
trode, and the first electrode and/or the second electrode
includes ITO slits with unequal length which are disposed
between the fringes of the first electrode and the second
electrode for improving a display quality of the pixel.

[0008] Still another object of the present invention is to
provide a liquid crystal display apparatus, and the liquid
crystal display apparatus comprises: a liquid crystal layer; a
TFT array substrate configured to control orientations of lig-
uid crystal molecules of the liquid crystal layer; a CF sub-
strate configured to display different colors; and a plurality of
PVA pixel electrodes, wherein each of the PVA pixel elec-
trodes comprising: a first electrode in the form of'a “}” or “¢”
shape disposed on a TFT array substrate; and a second elec-
trode in the form of a “} ” or “¢ ™ shape corresponding to the
first electrode and disposed on a CF substrate, wherein an
alignment of liquid crystal molecules between the first elec-
trode and the second electrode is controlled by an electric
field between the first electrode and the second electrode, and
the first electrode and/or the second electrode includes ITO
slits with unequal length which are disposed between the
fringes of the first electrode and the second electrode for
improving a display quality of the pixel.

[0009] Inoneembodiment of the present invention, a length
difference between the adjacent ITO slits of the first electrode
is in the range of 1 um to 10 um.

[0010] Inoneembodiment ofthe present invention, a length
difference between the adjacent ITO slits of the second elec-
trode is in the range of 1 um to 15 um.

[0011] In one embodiment of the present invention, when
the first electrode is in the form of the ) shape, the ITO slits
of the first electrode are positioned at a top right position, a
bottom right position and a middle left position of the first
electrode.

[0012] In one embodiment of the present invention, when
the first electrode is in the form of the “{” shape, the ITO slits
of the first electrode are positioned at a top left position, a
bottom left position and a middle right position of the first
electrode.

[0013] In one embodiment of the present invention, when
the second electrode is in the form of the “} > shape, the ITO
slits of the second electrode are positioned at a top right
position, a bottom right position and a middle left position of
the second electrode.

[0014] In one embodiment of the present invention, when
the second electrode is in the form of the “{ ” shape, the ITO
slits of the second electrode are positioned at a top left posi-
tion, a bottom left position and a middle right position of the
second electrode.
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[0015] In comparison with the conventional PVA pixel
electrode and LCD using the same having a problem that the
display quality and aperture ratio of the pixel are affected by
the fringe field effects of the liquid crystal molecules, the PVA
pixel electrode and the LCD apparatus using the same of the
present invention can improve the transmittance and display
quality of the pixel by modifying ITO slits at the fringes on the
TFT array substrate or the CF substrate.

[0016] The structure and the technical means adopted by
the present invention to achieve the above and other objects
can be best understood by referring to the following detailed
description of the preferred embodiments and the accompa-
nying drawings.

DESCRIPTION OF THE DRAWINGS

[0017] FIG.1A s astructural diagram showing a first elec-
trode on a TFT array substrate of a conventional PVA pixel
electrode;

[0018] FIG. 1B is a structural diagram showing a second
electrode on a CF substrate of the conventional PVA pixel
electrode;

[0019] FIG.2A is a structural diagram showing a first elec-
trode on a TFT array substrate according to a first preferred
embodiment of the present invention;

[0020] FIG. 2B is a structural diagram showing a second
electrode on a CF substrate according to the first preferred
embodiment of the present invention;

[0021] FIG.3A s astructural diagram showing a first elec-
trode ona TFT array substrate according to a second preferred
embodiment of the present invention;

[0022] FIG. 3B is a structural diagram showing a second
electrode on a CF substrate according to the second preferred
embodiment of the present invention;

[0023] FIG.4Ais astructural diagram showing a first elec-
trode on a TFT array substrate according to a third preferred
embodiment of the present invention,;

[0024] FIG. 4B is a structural diagram showing a second
electrode on a CF substrate according to the third preferred
embodiment of the present invention;

[0025] FIG. 5A is an output simulation diagram of the
conventional PVA pixel electrode;

[0026] FIG. 5B is an output simulation diagram of the PVA
pixel electrode according to the first preferred embodiment of
the present invention; and

[0027] FIG.5C is an output simulation diagram of the PVA
pixel electrode according to the second preferred embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] The following embodiments are referring to the
accompanying drawings for exemplifying specific imple-
mentable embodiments of the present invention. Further-
more, directional terms described by the present invention,
such as uppet, lower, front, back, left, right, inner, outer, side
and etc., are only directions by referring to the accompanying
drawings, and thus the used directional terms are used to
describe and understand the present invention, but the present
invention is not limited thereto.

[0029] Inthe drawings, structure-like elements are labeled
with like reference numerals.

[0030] Inafirst preferred embodiment of the present inven-
tion, referring to FIG. 2A and FIG. 2B, structural diagrams
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showing a first electrode and a second electrode of a PVA
pixel electrode according to the first preferred embodiment of
the present invention are illustrated. The PVA pixel electrode
comprises the first electrode 210 and the second electrode
220. The first electrode 210 is disposed on a thin film transis-
tor (TFT) array substrate, and the second electrode 220 is
disposed on a color filter (CF) substrate. An alignment of
liquid crystal molecules between the first electrode 210 and
the second electrode 220 is controlled by an electric field
applied between the first electrode 210 and the second elec-
trode 220. In this case, the first electrode 210 is in the form of
a“}»” or “{” shape. The shape of the second electrode 220
corresponds 1o the shape of the first electrode 210, and the
electrode 210, 220 are divided into eight domains. respec-
tively, so as to generate eight liquid crystal domains. Thus, a
viewing angle of the LCD can be improved by the eight
domains. In the PVA pixel electrode of the present invention,
the first electrode 210 includes ITO slits 230 with unequal
length which are disposed between the fringes of the first
electrode 210 and the second electrode 220 for improving a
display quality of the pixel.

[0031] In this embodiment, only the first electrode 210 is
modified, and the structure of the second electrode on the CF
substrate shown in FIG. 2B is identical to the structure of the
second electrode on the CF substrate shown in FIG. 1B. The
structure of the first electrode on the TFT array substrate
shown in FIG. 2A is modified correspondingly. Referring to
FIG. 2A again, the structures of the first electrode at the six
marked positions shown in FIG. 5A are modified, so as to
arrange the ITO slits 230 with unequal length between the
fringes of the first electrode 210 and the second electrode 220.
In this case, a length difference between the adjacent ITO slits
230 of the first electrode 210 is in the range of 1 um to 10 um.
The ITO slits 230 are formed at the fringe of the first electrode
210 for mitigating the fringe field effects. The ITO slits 230 at
the fringe extend with unequal length for varying a distribu-
tion of the fringe field, so as to allow the orientations of the
liquid crystal molecules are the same at the fringes and the
inner, thereby mitigating an undesired effect of the disclina-
tion line, as shownin FIG. 5B. In comparison with the marked
positions in F1IG. 5A and FIG. 5B, the dark lines are mitigated,
and an increase of 0.23% of the transmittance thereof is
obtained.

[0032] Whenthe firstelectrode 210 is in the form ofthe “»”
shape, the corresponding fringes of the first electrode 210 and
the second electrode 220 where the fringe field effects easily
arise are positioned at a top right position, a bottom right
position and a middle left position of the first electrode 210.
Therefore, the 1TO slits 230 of the first electrode 210 are
formed at the top right position, the bottom right position and
the middle left position of the first electrode 210. When the
first electrode 210 is in the form of the “( ” shape, the corre-
sponding fringes of the first electrode 210 and the second
electrode 220 where the fringe field effects easily arise are
positioned at a top left position, a bottom left position and a
middle right position of the first electrode 210. Therefore, the
ITO slits 230 of the first electrode 210 are formed at the top
left position, the bottom left position and the middle right
position of the first electrode 210.

[0033] In a second preferred embodiment of the present
invention, referring to FIG. 3A and FIG. 3B, structural dia-
grams showing a first electrode and a second electrode of the
PVA pixel electrode according to the second preferred
embodiment of the present invention are illustrated. The PVA
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pixel electrode comprises the first electrode 310 and the sec-
ond electrode 320. The first electrode 310 is disposed on the
TFT array substrate, and the second electrode 320 is disposed
on the CF substrate. An alignment of liquid crystal molecules
between the first electrode 310 and the second electrode 320
is controlled by an electric field applied between the first
electrode 310 and the second electrode 320. In this case, the
first electrode 310 is in the form of a “)” or “{” shape. The
shape of the second electrode 320 corresponds to the shape of
the first electrode 310, and the electrode 310, 320 are divided
into eight domains, respectively, so as to generate eight liquid
crystal domains. Thus, a viewing angle of the LCD can be
improved by the eight domains. In the PVA pixel electrode of
the present invention, the second electrode 320 includes ITO
slits 330 with unequal length which are disposed between the
fringes of the first electrode 310 and the second electrode 320
for improving the display quality of the pixel.

[0034] Inthisembodiment, only the secondelectrode 320 is
modified, and the structure of the first electrode 310 on the
TFT array substrate shown in FIG. 3A is identical to the
structure of the second electrode on the TFT array substrate
shown in FIG. 1A. The structure of the second electrode 320
on the CF substrate shown in FI1G. 3B is modified correspond-
ingly. Referring to FIG. 3B again, the structures of the second
electrode 320 at the six marked positions shown in FIG. 5A
are modified, so as to arrange the ITO slits 330 with unequal
length between the fringes of the first electrode 310 and the
second electrode 320. In this case, a length difference
between the adjacent ITO slits 330 of the second electrode
320 is in the range of 1 um to 15 um. The ITO slits 330 are
formed at the fringes of the second electrode 320 for mitigat-
ing the fringe field effects. The ITO slits 330 at the fringes
extend with unequal length for varying a distribution of the
fringe field, so as to allow the orientations of the liquid crystal
molecules are the same at the fringe and the inner, thereby
mitigating an undesired effect of the disclination line, as
shown in FIG. 5C. In comparison with the marked positions
in FIG. 5A and FIG. 5C, the dark lines are mitigated, and an
increase of 0.98% of the transmittance thereof is obtained.

[0035] When the second electrode 320 is in the form of the
“%” shape, the corresponding fringes of the first electrode 310
and the second electrode 320 where the fringe field effects
easily arise are positioned at a top right position, a bottom
right position and a middle left position of the second elec-
trode 320. Therefore, the ITO slits 330 of the second electrode
320 are formed at the top right position, the bottom right
position and the middle left position of the second electrode
320. When the second electrode 320 is in the form of the “{”
shape, the corresponding fringes ofthe first electrode 310 and
the second electrode 320 where the fringe field effects easily
arise are positioned at a top left position, a bottom left posi-
tion and a middle right position of the second electrode 320.
Therefore, the ITO slits 330 of the second electrode 320 are
formed at the top left position, the bottom left position and the
middle right position of the second electrode 320.

[0036] In a third preferred embodiment of the present
invention, referring to FIG. 4A and FIG. 4B, structural dia-
grams showing a first electrode and a second electrode of a
PVA pixel electrode according to the third preferred embodi-
ment of the present invention are illustrated. The PVA pixel
electrode comprises the first electrode 410 and the second
electrode 420. The first electrode 410 is disposed on the TFT
array substrate, and the second electrode 420 is disposed on
the CF substrate. An alignment of liquid crystal molecules
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between the first electrode 410 and the second electrode 420
is controlled by an electric field applied between the first
electrode 410 and the second electrode 420. In this case, the
first electrode 410 is in the form of a “)” or ¢ ”” shape. The
shape of the second electrode 420 corresponds to the shape of
the first electrode 410, and the electrode 410, 420 are divided
into eight domains, respectively, so as to generate eight liquid
crystal domains. Thus, a viewing angle of the LCD can be
improved by the eight domains. In the PVA pixel electrode of
the present invention, the first electrode 410 and the second
electrode 420 include 1TO slits 430 with unequal length
which are disposed between the fringes of the first electrode
410 and the second electrode 420 for improving the display
quality of the pixel.

[0037] In this embodiment, the first electrode 410 and the
second electrode 420 are modified, and the structure of the
first electrode 410 on the TFT array substrate shown in FIG.
4A is modified, and the second electrode 420 on the CF
substrate shown in FIG. 4B is also modified. Referring to FIG.
4A and FIG. 4B again, the structures of the first electrode 410
and the second electrode 420 at the six marked positions
shown in FIG. 5A are modified, so as to arrange the ITO slits
430 with unequal length between the fringes of the first elec-
trode 410 and the second electrode 420. In this case, a length
difference between the adjacent ITO slits 430 of the first
electrode 410 is in the range of 1 um to 10 um, and a length
difference between the adjacent ITO slits 430 of the second
electrode 420 is in the range of 1 um to 15 um. The ITO slits
430 are formed at the fringes of the first electrode 410 and the
second electrode 420 for mitigating the fringe field effects.
The ITOslits 430 at the fringes extend with unequal length for
varying a distribution of the fringe field, so as to allow the
orientations of the liquid crystal molecules are the same at the
fringe and the inner, thereby mitigating an undesired effect of
the disclination line.

[0038] When the first electrode 410 and the second elec-
trode 420 are in the form of the “» ” shape, the corresponding
fringes of the first electrode 410 and the second electrode 420
where the fringe field effects easily arise are positioned at a
top right position, a bottom right position and a middle left
position of the first electrode 410 and the second electrode
420. Therefore, the ITO slits 430 of the first electrode 410 and
the second electrode 420 are formed at the top right position,
the bottom right position and the middle left position of the
electrodes. When the first electrode 410 and the second elec-
trode 420 are in the form of the “{ ” shape, the corresponding
fringes of the first electrode 410 and the second electrode 420
where the fringe field effects easily arise are positioned at a
top left position, a bottom left position and a middle right
position of the first electrode 410 and the second electrode
420. Therefore, the ITO slits 430 of the first electrode 410 and
the second electrode 420 are formed at the top left position,
the bottom left position and the middle right position of the
electrodes.

[0039] The present invention further provides an LCD
apparatus comprising a L.C layer, a TFT array substrate, a CF
substrate and PVA pixel electrodes. The TFT array substrate
is configured to control the orientations of the liquid crystal
molecules. The CF substrate is configured to display different
colors. Each of the PVA pixel electrodes comprises the first
electrode in the form of a “»” or “¢” shape disposed on the
TFT array substrate, and the second electrode in the form of
a“)” or “¢” shape corresponding to the first electrode and
disposed on the CF substrate. An alignment of liquid crystal
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molecules between the first electrode and the second elec-
trode is controlled by an electric field between the first elec-
trode and the second electrode. The first electrode and/or the
second electrode includes ITO slits with unequal length
which are disposed between the fringes of the first electrode
and the second electrode for improving a display quality of
the pixel. The length difference between the adjacent ITO
slits of the first electrode is in the range of 1 um to 10 um, and
the length difference between the adjacent ITO slits of the
second electrode is in the range of 1 um to 15 um. When the
first electrode is in the form of the “)  shape, the ITO slits of
the first electrode are positioned at a top right position, a
bottom right position and a middle left position of the first
electrode. When the first electrode is in the form of the “{”
shape, the ITO slits of the first electrode are positioned at a top
left position, a bottom left position and a middle right position
of the first electrode. When the second electrode is in the form
of the “)” shape, the ITO slits of the second electrode are
positioned at a top right position, a bottom right position and
a middle left position of the second electrode. When the
second electrode is in the form of the “{ ” shape, the ITO slits
of the second electrode are positioned at a top left position, a
bottom left position and a middle right position of the second
electrode. The beneficial effect and the embodiments of the
LCD apparatus of the present invention are the same or simi-
lar to the embodiments of the above-mentioned PVA pixel
electrode. Please refer to the description of the embodiments
of the above-mentioned PVA pixel electrode.

[0040] The present invention has been described with a
preferred embodiment thereofand it is understood that many
changes and modifications to the described embodiment can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

1. A patterned vertical alignment (PVA) pixel electrode
comprising:

afirst electrode in the form ofa ““} > or “{ * shape disposed
on a thin film transistor (TFT) array substrate; and

a second electrode in the form of a “}” or “(” shape
corresponding to the first electrode and disposed on a
color filter (CF) substrate, wherein an alignment of lig-
uid crystal molecules between the first electrode and the
second electrode is controlled by an electric field
between the first electrode and the second electrode,
characterized in that: the first electrode and/or the sec-
ond electrode includes ITO slits with unequal length
which are disposed between the fringes of the first elec-
trode and the second electrode for improving a display
quality of the pixel;

wherein a length difference between the adjacent ITO slits
of the first electrode is in the range of 1 um to 10 um, and
alength difference between the adjacent ITO slits of the
second electrode is in the range of 1 um to 15 um;

wherein, when the first electrode and the second electrode
are in the form of the ““) ” shape, the ITO slits of the first
electrode and the second electrode are positioned atatop
right position, a bottom right position and a middle left
position of the electrodes; and

wherein, when the first electrode and the second electrode
are in the form of the “(” shape, the ITO slits of the first
electrode and the second electrode are positioned atatop
left position, a bottom left position and a middle right
position of the electrodes.
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2. A PVA pixel electrode comprising:
a first electrode in the form of a ““) ”” or “{ ™ shape disposed
on a TFT array substrate; and
a second electrode in the form of a “)” or “(” shape
corresponding to the first electrode and disposed on aCF
substrate, wherein an alignment of liquid crystal mol-
ecules between the first electrode and the second elec-
trode is controlled by an electric field between the first
electrode and the second electrode, characterized in that:
the first electrode and/or the second electrode includes
ITO slits with unequal length which are disposed
between the fringes of the first electrode and the second
electrode for improving a display quality of the pixel.
3. The PVA pixel electrode according to claim 2, charac-
terized in that: a length difference between the adjacent ITO
slits of the first electrode is in the range of 1 um to 10 um.
4. The PVA pixel electrode according to claim 2, charac-
terized in that: a length difference between the adjacent ITO
slits of the second electrode is in the range of 1 um to 15 um.
5. The PVA pixel electrode according to claim 2, charac-
terized in that:
when the first electrode is in the form of the “) ” shape, the
ITO slits of the first electrode are positioned at a top right
position, a bottom right position and a middle left posi-
tion of the first electrode.
6. The PVA pixel electrode according to claim 2. charac-
terized in that:
when the first electrode is in the form of the “( ” shape, the
ITO slits of the first electrode are positioned at a top left
position, a bottom left position and a middle right posi-
tion of the first electrode.
7. The PVA pixel electrode according to claim 2, charac-
terized in that:
when the second electrode is in the form of the *“} ™ shape,
the ITO slits of the second electrode are positioned at a
top right position, a bottom right position and a middle
left position of the second electrode.
8. The PVA pixel electrode according to claim 2, charac-
terized in that:
when the second electrode is in the form of the *“(* shape,
the ITO slits of the second electrode are positioned at a
top left position, a bottom left position and a middle right
position of the second electrode.
9. A liquid crystal display apparatus, characterized in that:
the liquid crystal display apparatus comprises:
a liquid crystal layer;
a TFT array substrate configured to control orientations of
liquid crystal molecules of the liquid crystal layer;
a CF substrate configured to display different colors; and
a plurality of PVA pixel electrodes, wherein each of the
PVA pixel electrodes comprising:

2

2

a first electrode in the form of a “}” or “{” shape
disposed on a TFT array substrate; and
a second electrode in the form of a “}” or “(” shape

corresponding to the first electrode and disposed on a
CF substrate, wherein an alignment of liquid crystal
molecules between the first electrode and the second
electrode is controlled by an electric field between the
first electrode and the second electrode, characterized
in that: the first electrode and/or the second electrode
includes ITO slits with unequal length which are dis-
posed between the fringes of the first electrode and the
second electrode for improving a display quality of
the pixel.
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10. The liquid crystal display apparatus according to claim
9, characterized in that: a length difference between the adja-
cent ITO slits of the first electrode is in the range of 1 um to 10
um.

11. The liquid crystal display apparatus according to claim
9, characterized in that: a length difference between the adja-
cent ITO slits of the second electrode is in the range of 1 um
to 15 um.

12. The liquid crystal display apparatus according to claim
9, characterized in that: when the first electrode is in the form
of the “}” shape, the ITO slits of the first electrode are
positioned at a top right position, a bottom right position and
a middle left position of the first electrode.

13. The liquid crystal display apparatus according to claim
9, characterized in that: when the first electrode is in the form
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of the “{” shape, the ITO slits of the first electrode are
positioned at a top left position, a bottom left position and a
middle right position of the first electrode.

14. The liquid crystal display apparatus according to claim
9, characterized in that: when the second electrode is in the
form of the “}” shape, the ITO slits of the second electrode
are positioned at a top right position, a bottom right position
and a middle left position of the second electrode.

15. The liquid crystal display apparatus according to claim
9, characterized in that: when the second electrode is in the
form of the “{ ” shape, the ITO slits of the second electrode
are positioned at a top left position, a bottom left position and
a middle right position of the second electrode.

# 0k % k&
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