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LIQUID CRYSTAL DISPLAY PANEL AND
DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to display technology,
and more particularly to a liquid crystal display panel and a
display device using the liquid crystal display panel.

BACKGROUND OF THE INVENTION

[0002] Ultraviolet vertical alignment (UV2A) technology
is a technology of using the ultraviolet light for aligning the
liquid crystal molecules of the vertical alignment liquid
crystal display. The basic principle is to coat a polymer
material alignment film which reacts to ultraviolet light on
a glass substrate. Under the irradiation of the ultraviolet
light, the polymer main chain on the surface of the polymer
can be tilted along the direction of the ultraviolet irradiation,
so that the liquid crystal molecules can be tilted along the
direction of the main chain. At present, this technology is
mainly used in vertical alignment mode liquid crystal dis-
play with large viewing angle for improving the opening
rate, contrast ratio, and response speed of the liquid crystal
display with large viewing angle.

[0003] Since UV2A technology uses a special orthogonal
vertical light alignment method, “4i” symbol dark fringes
might be formed on the sub-pixels of the liquid crystal
display in the bright state. The appearance of the “fi”
symbol dark fringes reduces the transmittance of liquid
crystal display. In order to solve this problem, the methods
currently used are: extrapolating the edges of the “Hi”
symbol dark fringes to the black matrix, using the black
matrix to block the edges of the “1” symbol dark fringes,
or designing the specific location of the edge of the upper
electrode as a radioactive slit for shifting an acting force of
the edge of the electric field of the 1TO electrode which is
applied to the liquid crystal molecules, thereby moving the
horizontal and vertical dark fringes caused by the edge field
effect out of an opening area of the ITO. However, the
methods only reduce the horizontal and vertical dark fringes
on the edge of the “i” symbol dark fringes, but have no
influence on the cross dark fringes in the middle of the “f1
symbol dark fringes.

[0004] Therefore, it is necessary to provide a liquid crystal
display panel and a display device using the liquid crystal
display panel to solve the problems of the prior art through
the slit is arranged at the corresponding position of the upper
electrode and the lower electrode. When the liquid crystal
display is in the bright state, the liquid crystal molecules are
deflected correspondingly by the electric field effect of the
slit. Thus, a position originally as the cross dark fringe in the
sub pixel has a certain light emitted, thereby weakening the
cross dark fringe and increasing the transmittance of the
liquid crystal display panel.

SUMMARY OF THE INVENTION

[0005] The embodiment of the present invention provides
a liquid crystal display panel for weakening the dark fringes
and increasing the transmittance of the liquid crystal display
panel.

[0006] The embodiment of the present invention provides
a liquid crystal display panel comprising a plurality of
sub-pixel units. Each of the sub-pixel units is constructed by
an upper electrode, a liquid crystal layer, and a lower
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electrode. The sub-pixel unit has four photic areas, the
adjacent photic areas have different alignment directions
from each other. Boundaries of the adjacent photic areas
comprise a horizontal boundary or a vertical boundary.
[0007] The liquid crystal display panel further comprises
slits arranged periodically in corresponding positions of the
upper electrode and/or the lower electrode corresponding to
the boundaries of the adjacent photic areas, an opening
direction of the slit is parallel to an alignment direction of
liquid crystal molecules in the photic areas where the slits
are located at. The slits form an angle of 45 degrees with
respect to the corresponding positions of the upper electrode
and/or the lower electrode corresponding to the horizontal
boundary or the vertical boundary.

[0008] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary of
the adjacent photic areas.

[0009] In the liquid crystal display panel described above,
the slits located at both sides of the corresponding positions
of the upper electrode and/or the lower electrode corre-
sponding to the horizontal boundary of the adjacent photic
areas are interlinked to each other.

[0010] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary of
the adjacent photic areas.

[0011] In the liquid crystal display panel described above,
the slits located at both sides of the corresponding positions
of the upper electrode and/or the lower electrode corre-
sponding to the vertical boundary of the adjacent photic
areas are interlinked to each other.

[0012] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and the vertical boundary of the adjacent photic areas.
[0013] In the liquid crystal display panel described above,
an intersection of the horizontal boundary and the vertical
boundary is a junction center, the slits are disposed in the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and/or the vertical boundary within a predetermined distance
from the junction center.

[0014] In the liquid crystal display panel described above,
the adjacent slits located at the corresponding positions of
the upper electrode and/or the lower electrode corresponding
to the junction center within the same distance from the
Junction center are interlinked to each other.

[0015] The embodiment of the present invention provides
a liquid crystal display panel comprising a plurality of
sub-pixel units. Each of the sub-pixel units is constructed by
an upper electrode, a liquid crystal layer and a lower
electrode. The sub-pixel unit has four photic areas, the
adjacent photic areas have different alignment directions
from each other. Boundaries of the adjacent photic areas
comprise a horizontal boundary or a vertical boundary.

[0016] The liquid crystal display panel further comprises
slits arranged periodically in the corresponding positions of
the upper electrode and/or the lower electrode corresponding
to the boundaries of the adjacent photic areas, an opening
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direction of the slits is parallel to an alignment direction of
liquid crystal molecules in the photic areas where the slits
are located in.

[0017] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary of
the adjacent photic areas.

[0018] In the liquid crystal display panel described above,
the slits located at both sides of the corresponding positions
of the upper electrode and/or the lower electrode in the
horizontal boundary of the adjacent photic areas are inter-
linked to each other.

[0019] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary of
the adjacent photic areas.

[0020] In the liquid crystal display panel described above,
the slits located at both sides of the corresponding positions
of the upper electrode and/or the lower electrode corre-
sponding to the vertical boundary of the adjacent photic
areas are interlinked to each other.

[0021] In the liquid crystal display panel described above,
the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and the vertical boundary of the adjacent photic areas.
[0022] In the liquid crystal display panel described above,
the slits located at both sides of the corresponding positions
of the upper electrode and/or the lower electrode corre-
sponding to the horizontal boundary and the vertical bound-
ary of the adjacent photic areas are interlinked to each other.
[0023] In the liquid crystal display panel described above,
an intersection of the horizontal boundary and the vertical
boundary is a junction center, the slits are disposed in the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and/or the vertical boundary within a predetermined distance
from the junction center.

[0024] In the liquid crystal display panel described above,
the adjacent slits located at the corresponding positions of
the upper electrode and/or the lower electrode corresponding
to the junction center within the same distance from the
Junction center are interlinked to each other.

[0025] In the liquid crystal display panel described above,
the slits located corresponding to the boundaries of the
adjacent photic areas are arranged periodically.

[0026] In the liquid crystal display panel described above,
the slits form an angle of 45 degrees with respect to the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary or
the vertical boundary.

[0027] The embodiment of the present invention provides
a display device, which comprises the liquid crystal display
panel described above.

[0028] Incomparison with the conventional technology, in
the liquid crystal display panel of the present invention, the
slits are arranged at the corresponding positions of the upper
electrode and/or the lower electrode according to the upper
electrode and/or the lower electrode corresponding to the
border of the adjacent photic areas, and the opening direc-
tion of the slit is parallel to an alignment direction of liquid
crystal molecules in the photic areas where the slits are

Oct. 5, 2017

located at. When the liquid crystal display is in the bright
state, that is a voltage is applied between the upper electrode
and the lower electrode, the electric field at the slit will
induce the liquid crystal molecules at the dark fringes
deflected. Thus, the deflection direction of the liquid crystal
molecule is the same as that of the liquid crystal molecule in
the photic area, and the border of adjacent photic areas in the
sub pixel unit can have a certain light emission, thereby
weakening the cross dark fringe formed by the border of
adjacent photic areas in the prior art and increasing the
transmittance of the liquid crystal display panel. The display
device of the present invention comprises the liquid crystal
display panel of the present invention. In comparison with
the conventional technology, the display device of the pres-
ent invention has a higher light transmittance.

DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a schematic view of a “™h ” symbol dark
fringe in a conventional liquid crystal display panel;
[0030] FIG. 2a is a schematic view of a deflection state of
liquid crystal molecules corresponding to a conventional sub
pixel unit;

[0031] FIG. 25 is a magnified view of the deflection state
of the liquid crystal molecules within a scope of a black
frame in FIG. 2a;

[0032] FIG. 3 is a structural schematic view of an upper
electrode of a liquid crystal display panel according to a first
preferred embodiment of the present invention;

[0033] FIG. 4 is a structural schematic view of the upper
electrode of the liquid crystal display panel according to a
second preferred embodiment of the present invention;
[0034] FIG. 5 is a structural schematic view of the upper
electrode of the liquid crystal display panel according to a
third preferred embodiment of the present invention;
[0035] FIG. 6 is a structural schematic view of the upper
electrode of the liquid crystal display panel according to a
fourth preferred embodiment of the present invention; and
[0036] FIG. 7 is a structural schematic view of the upper
electrode of the liquid crystal display panel according to a
fifth preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0037] In order to more clearly describe the embodiments
of the present invention or the conventional technical solu-
tions, the description is used to make a simple introduction
of the drawings used in the following embodiments. The
following description of the drawings are merely some
embodiments of the present invention, those of ordinary
skill in the art can also obtain other drawings based on these
drawings without creative effort.

[0038] A conventional liquid crystal display panel com-
prises a plurality of sub-pixel units, each of the sub-pixel
units is constructed by an upper electrode, an upper align-
ment film, a liquid crystal layer, a lower alignment film and
a lower electrode. The sub-pixel unit has four photic areas,
the adjacent photic areas has different alignment directions
from each other. The principle of the adjacent photic areas
has different alignment directions as follows.

[0039] The upper alignment film and the lower alignment
film are performed a vertical alignment via a UV2A tech-
nology. The alignment direction of the upper alignment film
is alternately arranged in a vertical downward direction and
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a vertical upward direction. The alignment direction of the
lower alignment film is alternately arranged in the horizontal
leftward direction and the horizontal rightward direction.
Each of the sub-pixel units comprises a pair of the upper
alignment films in vertically downward direction and verti-
cally upward direction, and a pair of the lower alignment
films in the horizontal leftward direction and the horizontal
rightward direction. Thus, when the liquid crystal display is
in the bright state, the sub-pixel unit will be divided into four
photic areas, which are an upper left photic area, an upper
right photic area, a lower left photic area and a lower right
photic area. For example, in the upper left photic area, since
the alignment direction of the upper alignment film is a
vertical downward direction, the alignment direction of the
lower alignment film is a horizontal leftward direction, the
alignment direction of the liquid crystal molecules in the
upper left photic area is inclined to the left and lower and the
inclined direction forms an angle of 45 degrees with respect
to the alignment direction of the upper alignment film in the
photic area. Likewise, the alignment direction of the liquid
crystal molecules in other photic areas can be known, and is
not repeated herein.

[0040] However, at the junction of the adjacent photic
area, the liquid crystal molecule is neither deflected in
accordance with the lower left direction of the liquid crystal
molecule in the upper left photic area, nor deflected in
accordance with the upper left direction of the liquid crystal
molecule in the upper right photic area. The arrangement
direction is between the lower left direction and the upper
left direction, which leads to the transmittance of the junc-
tion is lower than that of the two photic areas. Namely, the
dark fringes appear at the junction of the two photic areas.
[0041] Refer to FIG. 1, which is a schematic view of a ©
4> symbol dark fringe in a conventional liquid crystal
display panel. The “h”” symbol dark fringe is composed of
two parts. One part is a cross dark fringe in the middle
portion. The other part is the horizontal and vertical dark
fringes at the edge. The embodiment of the present invention
provides technical solutions for the cross dark fringe, that is
the dark fringes corresponding to the junction between the
adjacent photic areas. It can be understood that the cross
dark fringes comprise horizontal dark fringes corresponding
to a horizontal junction between the adjacent photic areas
and vertical dark fringes corresponding to a vertical junction
between the adjacent photic areas.

[0042] In order to further understand the formation of the
dark fringes, the present invention provides a schematic
view of a deflection state of liquid crystal molecules corre-
sponding to a conventional sub pixel unit, as shown in FIG.
2a. According to the deflection state of liquid crystal mol-
ecules, the liquid crystal will be obviously divided into four
areas, which are an upper left photic area, an upper right
photic area, a lower left photic area and a lower right photic
area, and deflection state of liquid crystal molecules in each
photic area are essentially the same. The deflection states of
the liquid crystal molecules in the adjacent photic areas are
different. The deflection state of the liquid crystal molecules
at the junction of two adjacent photic areas and the deflec-
tion state of the liquid crystal molecules in two photic areas
are different. The black frame in FIG. 2a marks the liquid
crystal molecules at the junction of the upper left photic area
and the upper right photic area.

[0043] In order to clearly see the deflection state of the
liquid crystal molecules, it is enlarged as shown in FIG. 25.
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FIG. 2b is a magnified view of the deflection state of the
liquid crystal molecules within a scope of the black frame.
Referring to the drawings of the present invention, the liquid
crystal molecules at the junction are not deflected in accor-
dance with a left downward direction of liquid crystal
molecules in the upper left photic area and are not deflected
in accordance with a left upward direction of liquid crystal
molecules in the upper right photic area. The arrangement
direction is between the lower left direction and the upper
left direction. Namely, the dark fringes appear at the junction
of the two photic areas.

[0044] In order to weaken the dark fringes, the present
invention provides a liquid crystal display panel comprising
a plurality of sub-pixel units. Each of the sub-pixel umt
comprises an upper electrode, a liquid crystal layer and a
lower electrade. The sub-pixel unit comprises four photic
areas, the adjacent photic areas have different alignment
directions. A boundary of the adjacent photic areas com-
prises a horizontal boundary or a vertical boundary. The
liquid crystal display panel further comprises slits arranged
periodically in corresponding positions of the upper elec-
trode and/or the lower electrode corresponding to a bound-
ary of the adjacent photic areas, an opening direction of the
slit 1s parallel to an alignment direction of liquid crystal
molecules in the photic areas where the slits are located at.
[0045] Refer to FIG. 3, which is a structural schematic
view of an upper electrode of a liquid crystal display panel
according to a first preferred embodiment of the present
invention. The arrow in the figure shows the alignment
direction of liquid crystal molecules in corresponding photic
area.

[0046] The slits 31 are disposed on the upper electrode 30
of the liquid crystal display panel. The opening direction of
the slit 31 is parallel to an alignment direction of liquid
crystal molecules in the photic areas where the slits 31 are
located at.

[0047] In order to weaken the horizontal dark fringes of
the cross dark fringes, preferably, the slits 31 are respec-
tively disposed at both sides of the corresponding positions
of the upper electrode corresponding to the horizontal
boundary of the adjacent photic areas, and the slits 31
located at the same vertical line are interlinked to each other.
It can be understood that the horizontal boundary of the
adjacent photic areas means a boundary between an upper
left photic area and a lower left photic area, and a boundary
between an upper right photic area and a lower right photic
area.

[0048] Since the liquid crystal molecules are at a deflec-
tion of 45 degrees, the liquid crystal has maximum trans-
mittance. Therefore, preferably, the slits 31 form an angle of
45 degrees with respect to the corresponding positions of the
upper electrode 30 corresponding to the horizontal bound-
ary. When the liquid crystal display is in the bright state, that
is a voltage is applied between the upper electrode 30 and
the lower electrode, the electric field at the slit will induce
the liquid crystal molecules deflected correspondingly for
increasing the transmittance in the boundary, thereby
achieving the objective of weakening the horizontal dark
fringe in the prior art.

[0049] In the preferred embodiment of the present inven-
tion, the slits located at the boundary of the adjacent photic
areas are arranged periodically, as shown in FIG. 3, the slits
located in the upper left photic area and the lower left photic
area are certainly arranged periodically and the slits located
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in the upper right photic area and the lower right photic area
are certainly arranged periodically. Of course, in other
embodiments, the slits may be not arranged periodically, but
not limited to. Simultaneously, the number of the slits, the
opening width and other parameters can be set according to
the size and the width of the dark fringes, and are not
specifically defined.

[0050] In the preferred embodiment of the present inven-
tion, the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary of
the adjacent photic areas. In other embodiments, the slits can
be disposed in one side of the corresponding position, but it
is not limited thereto.

[0051] In the preferred embodiment of the present inven-
tion, the slits are disposed in the upper electrode. It can be
understood that the slits can be disposed in the lower
electrode, or the slits can be disposed in the corresponding
positions of the corresponding upper electrode and the lower
electrode, as long as the purpose of weakening the horizontal
dark fringe can be achieved.

[0052] Refer to FIG. 4, which is a structural schematic
view of the upper electrode of the liquid crystal display
panel according to a second preferred embodiment of the
present invention. The arrow in the figure shows the align-
ment direction of liquid crystal molecules in corresponding
photic area.

[0053] In the preferred embodiment of the present inven-
tion, the slits 41 are disposed on the upper electrode 40 of
the liquid crystal display panel. The opening direction of the
slit 41 is parallel to an alignment direction of liquid crystal
molecules in the photic areas where the slits 41 are located
at.

[0054] In order to weaken the vertical dark fringes of the
cross dark fringes, preferably, the slits 41 are respectively
disposed at both sides of the corresponding positions of the
upper electrode corresponding to the vertical boundary of
the adjacent photic areas, and the slits 41 located in the same
horizontal line are interlinked to each other. Since the liquid
crystal molecules are at a deflection of 45 degrees, the liquid
crystal has maximum transmittance. Therefore, preferably,
the slits 41 form an angle of 45 degrees with respect to the
corresponding positions of the upper electrode 40 corre-
sponding to the vertical boundary. When the liquid crystal
display is in the bright state, that is a voltage is applied
between the upper electrode 40 and the lower electrode, the
electric field at the slit will induce the liquid crystal mol-
ecules deflected correspondingly for increasing the trans-
mittance in the boundary, thereby achieving the objective of
weakening the vertical dark fringe.

[0055] 1In the preferred embodiment of the present inven-
tion, the slits located at the boundary of the adjacent photic
areas are arranged periodically, as shown in FIG. 4, the slits
located in the upper left photic area and the upper right
photic area are certainly arranged periodically and the slits
located in the lower left photic area and the lower right
photic area are certainly arranged periodically. Of course, in
other embodiments, the slits may be not arranged periodi-
cally, but not limited to. Simultaneously, the number of the
slits, the opening width and other parameters can be set
according to the size and the width of the dark fringes, and
are not specifically defined.

[0056] In the preferred embodiment of the present inven-
tion, the slits are respectively disposed at both sides of the
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corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary of
the adjacent photic areas. In other embodiments, the slits can
be disposed in one side of the corresponding position, but
are not limited thereto.

[0057] In the preferred embodiment of the present inven-
tion, the slits are disposed in the upper electrode. It can be
understood that the slits can be disposed in the lower
electrode, or the slits can be disposed in the corresponding
positions of the corresponding upper electrode and the lower
electrode, as long as the purpose of weakening the vertical
dark fringe art can be achieved.

[0058] Refer to FIG. 5, which is a structural schematic
view of the upper electrode of the liquid crystal display
panel according to a third preferred embodiment of the
present invention. The arrow in the figure shows the align-
ment direction of liquid crystal molecules in corresponding
photic area.

[0059] In the preferred embodiment of the present inven-
tion, the slits 51 are disposed on the upper electrode 50 of
the liquid crystal display panel. The opening direction of the
slit 51 is parallel to an alignment direction of liquid crystal
molecules in the photic areas where the slits 51 are located
at.

[0060] In order to weaken the vertical dark fringes of the
cross dark fringes, preferably, the slits 51 are respectively
disposed at both sides of the corresponding positions of the
upper electrode corresponding to the horizontal boundary
and the vertical boundary of the adjacent photic areas, and
the slits 51 located in the same horizontal line or in the same
vertical line are interlinked to each other. Since the liquid
crystal molecules are at a deflection of 45 degrees, the liquid
crystal has maximum transmittance. Therefore, preferably,
the slits 51 form an angle of 45 degrees with respect to the
corresponding positions of the upper electrode 50 corre-
sponding to the horizontal boundary and the vertical bound-
ary. When the liquid crystal display is in the bright state, that
is a voltage is applied between the upper electrode 50 and
the lower electrode, the electric field at the slit will induce
the liquid crystal molecules deflected correspondingly for
increasing the transmittance in the boundary, thereby
achieving the objective of weakening the horizontal dark
fringe and the vertical dark fringe.

[0061] In the preferred embodiment of the present inven-
tion, the slits located at the boundary of the adjacent photic
areas are arranged periodically. Of course, in other embodi-
ments, the slits may be not arranged periodically, but are not
limited thereto. Simultaneously, the number of the slits, the
opening width and other parameters can be set according to
the size and the width of the dark fringes, and are not
specifically defined.

[0062] In the preferred embodiment of the present inven-
tion, the slits are respectively disposed at both sides of the
corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary and
the horizontal boundary of the adjacent photic areas. In other
embodiments, the slits can be disposed in one side of the
corresponding position, but are not limited thereto.

[0063] In the preferred embodiment of the present inven-
tion, the slits are disposed in the upper electrode. It can be
understood that the slits can be disposed in the lower
electrode, or the slits can be disposed in the corresponding
positions of the corresponding upper electrode and the lower
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electrode, as long as the purpose of weakening the horizontal
dark fringe and the vertical dark fringe can be achieved.
[0064] Refer to FIG. 6, which is a structural schematic
view of the upper electrode of the liquid crystal display
panel according to a fourth preferred embodiment of the
present invention. The arrow in the figure shows the align-
ment direction of liquid crystal molecules in corresponding
photic area.

[0065] In the preferred embodiment of the present inven-
tion, the slits 61 are disposed on the upper electrode 60 of
the liquid crystal display panel. The opening direction of the
slit 61 is parallel to an alignment direction of liquid crystal
molecules in the photic areas where the slits 61 are located
in.

[0066] An intersection of the horizontal boundary and the
vertical boundary is a junction center. Preferably, the slits 61
are disposed in the corresponding positions of the upper
electrode and/or the lower electrode corresponding to the
horizontal boundary and/or the vertical boundary within a
predetermined distance from the junction center, and the
slits 61 located in the same horizontal line or in the same
vertical line are interlinked to each other. Since the liquid
crystal molecules are at a deflection of 45 degrees, the liquid
crystal has maximum transmittance. Therefore, preferably,
the slits 61 form an angle of 45 degrees with respect to the
corresponding positions of the upper electrode 60 corre-
sponding to the horizontal boundary and the vertical bound-
ary within the predetermined distance. When the liquid
crystal display is in the bright state, that is a voltage is
applied between the upper electrode 60 and the lower
electrode, the electric field at the slit will induce the liquid
crystal molecules deflected correspondingly for increasing
the transmittance in the boundary within the predetermined
distance of the intersection, thereby achieving the objective
of weakening the horizontal dark fringe and the vertical dark
fringe.

[0067] In the preferred embodiment of the present inven-
tion, the slits are disposed in the corresponding positions of
the upper electrode corresponding to the vertical boundary
and the horizontal boundary within the predetermined dis-
tance of the intersection for mainly decreasing the dark
fringes at the intersection of the horizontal boundary and the
vertical boundary. The specific value of the predetermined
distance can be determined according to the size of the dark
fringes at the intersection, and are not specifically defined.
[0068] In the preferred embodiment of the present inven-
tion, the slits are disposed in the corresponding positions of
the upper electrode corresponding to the vertical boundary
and the horizontal boundary within the predetermined dis-
tance of the intersection. In other embodiments, the slit can
only disposed in the corresponding positions of the upper
electrode corresponding to the vertical boundary or the
horizontal boundary, and are not specifically defined.
[0069] In the preferred embodiment of the present inven-
tion, the slits located at the boundary of the adjacent photic
areas are arranged periodically. Of course, in other embodi-
ments, the slits may be not arranged periodically, but are not
limited thereto. Simultaneously, the number of the slits, the
opening width and other parameters can be set according to
the size and the width of the dark fringes, and are not
specifically defined.

[0070] In the preferred embodiment of the present inven-
tion, the slits are disposed in the upper electrode. It can be
understood that the slits can be disposed in the lower
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electrode, or the slits can be disposed in the corresponding
positions of the corresponding upper electrode and the lower
electrode, as long as the purpose of weakening the dark
fringe in the intersection can be achieved.

[0071] Refer to FIG. 7, which is a structural schematic
view of the upper electrode of the liquid crystal display
panel according to a fifth preferred embodiment of the
present invention. The arrow in the figure shows the align-
ment direction of liquid crystal molecules in corresponding
photic area.

[0072] In the preferred embodiment of the present inven-
tion, the slits 71 are disposed on the upper electrode 70 of
the liquid crystal display panel. The opening direction of the
slit 71 is parallel to an alignment direction of liquid crystal
molecules in the photic areas where the slits 71 are located
at.

[0073] An intersection of the horizontal boundary and the
vertical boundary is a junction center. Preferably, the slits 71
are disposed in the corresponding positions of the upper
electrode and/or the lower electrode corresponding to the
horizontal boundary and/or the vertical boundary within a
predetermined distance from the junction center, and the
adjacent slits 71 located at the corresponding positions of the
upper electrode 70 corresponding to the junction center
within the same distance from the junction center are
interlinked to each other, thereby forming a mouth shape as
shown in FIG. 7.

[0074] Since the liquid crystal molecules are at a deflec-
tion of 45 degrees, the liquid crystal has maximum trans-
mittance. Therefore, preferably, the slits 71 form an angle of
45 degrees with respect to the corresponding positions of the
upper electrode 70 corresponding to the horizontal boundary
and the vertical boundary within the predetermined distance.
When the liquid crystal display is in the bright state, that is
a voltage is applied between the upper electrode 70 and the
lower electrode, the electric field at the slit will induce the
liquid crystal molecules deflected correspondingly for
increasing the transmittance in the boundary within the
predetermined distance of the intersection, thereby achiev-
ing the objective of weakening the horizontal dark fringe
and the vertical dark fringe.

[0075] 1In the preferred embodiment of the present inven-
tion, the slits are disposed in the corresponding positions of
the upper electrode corresponding to the vertical boundary
and the horizontal boundary within the predetermined dis-
tance of the intersection for mainly decreasing the dark
fringes at the intersection of the horizontal boundary and the
vertical boundary. The specific value of the predetermined
distance can be determined according to the size of the dark
fringes at the intersection, and are not specifically defined.

[0076] In the preferred embodiment of the present inven-
tion, the slits which are perpendicular to the opening direc-
tion of the slits are arranged periodically. Of course, in other
embodiments, the slits may be not arranged periodically, but
are not limited thereto. Simultaneously, the number of the
slits, the opening width and other parameters can be set
according to the size and the width of the dark fringes, and
are not specifically defined.

[0077] In the preferred embodiment of the present inven-
tion, the slits are disposed in the upper electrode. It can be
understood that the slits can be disposed in the lower
electrode, or the slits can be disposed in the corresponding
positions of the corresponding upper electrode and the lower
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electrode, as long as the purpose of weakening the dark
fringe in the intersection can be achieved.

[0078] The embodiment of the present invention further
provides a display device, which comprises the liquid crystal
display panel described above. The display device of the
present invention applies the liquid crystal display panel
with a higher transmittance, compared with the conventional
display device, and thus the display device of the present
invention has a higher transmittance. The principles of the
liquid crystal display panel with the higher transmittance are
described in the description of the liquid crystal display
panel aforementioned and not repeated herein.

[0079] The present invention has been described with
preferred embodiments thereof, and it is understood that
many changes and modifications to the described embodi-
ment 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.

What is claimed is:

1. A liquid crystal display panel, comprising a plurality of
sub-pixel units, each of the sub-pixel units constructed by an
upper electrode, a liquid crystal layer and a lower electrode,
the sub-pixel unit having four photic areas, the adjacent
photic areas having different alignment directions from each
other, boundaries of the adjacent photic areas comprising a
horizontal boundary or a vertical boundary;

wherein slits are arranged periodically in corresponding

positions of the upper electrode and/or the lower elec-
trode corresponding to the boundaries of the adjacent
photic areas, an opening direction of the slit is parallel
to an alignment direction of liquid crystal molecules in
the photic areas where the slits are located at, and the
slits form an angle of 45 degrees with respect to the
corresponding positions of the upper electrode and/or
the lower electrode corresponding to the horizontal
boundary or the vertical boundary.

2. The liquid crystal display panel according to claim 1,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary of
the adjacent photic areas.

3. The liquid crystal display panel according to claim 2,
wherein the slits located at both sides of the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the horizontal boundary of the adjacent
photic areas are interlinked to each other.

4. The liquid crystal display panel according to claim 1,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary of
the adjacent photic areas.

5. The liquid crystal display panel according to claim 4,
wherein the slits located at both sides of the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the vertical boundary of the adjacent photic
areas are interlinked to each other.

6. The liquid crystal display panel according to claim 1,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and the vertical boundary of the adjacent photic areas.

7. The liquid crystal display panel according to claim 1,
wherein an intersection of the horizontal boundary and the
vertical boundary is a junction center, the slits are disposed
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in the corresponding positions of the upper electrode and/or
the lower electrode corresponding to the horizontal bound-
ary and/or the vertical boundary within a predetermined
distance from the junction center.

8. The liquid crystal display panel according to claim 7,
wherein the adjacent slits located in the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the junction center within the same dis-
tance from the junction center are interlinked to each other.

9. A liquid crystal display panel, comprising a plurality of
sub-pixel units, each of the sub-pixel units constructed by an
upper electrode, a liquid crystal layer and a lower electrode,
the sub-pixel unit having four photic areas, the adjacent
photic areas having different alignment directions from each
other, boundaries of the adjacent photic areas comprising a
horizontal boundary or a vertical boundary;

wherein slits are disposed in corresponding positions of

the upper electrode and/or the lower electrode corre-
sponding to the boundaries of the adjacent photic areas,
an opening direction of the slits is parallel to an
alignment direction of liquid crystal molecules in the
photic areas where the slits are located in.

10. The liquid crystal display panel according to claim 9,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary of
the adjacent photic areas.

11. The liquid crystal display panel according to claim 10,
wherein the slits located at both sides of the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the horizontal boundary of the adjacent
photic areas are interlinked to each other.

12. The liquid crystal display panel according to claim 9,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the vertical boundary of
the adjacent photic areas.

13. The liquid crystal display panel according to claim 12,
wherein the slits located at both sides of the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the vertical boundary of the adjacent photic
areas are interlinked to each other.

14. The liquid crystal display panel according to claim 9,
wherein the slits are respectively disposed at both sides of
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary
and the vertical boundary of the adjacent photic areas.

15. The liquid crystal display panel according to claim 14,
wherein the slits located at both sides of the corresponding
positions of the upper electrode and/or the lower electrode
corresponding to the horizontal boundary and the vertical
boundary of the adjacent photic areas are interlinked to each
other.

16. The liquid crystal display panel according to claim 9,
wherein an intersection of the horizontal boundary and the
vertical boundary is a junction center, the slits are disposed
in the corresponding positions of the upper electrode and/or
the lower electrode corresponding to the horizontal bound-
ary and/or the vertical boundary within a predetermined
distance from the junction center.

17. The liquid crystal display panel according to claim 16,
wherein the adjacent slits located at a corresponding position
of the upper electrode and/or the lower electrode corre-
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sponding to the junction center within the same distance
from the junction center are interlinked to each other.

18. The liquid crystal display panel according to claim 9,
wherein the slits located corresponding to the boundaries of
the adjacent photic areas are arranged periodically.

19. The liquid crystal display panel according to claim 9,
wherein the slits form an angle of 45 degrees with respect to
the corresponding positions of the upper electrode and/or the
lower electrode corresponding to the horizontal boundary or
the vertical boundary.

20. A display device, comprising a liquid crystal display
panel according to claim 9.

* % % k¥
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