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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
an array substrate, a liquid crystal display panel and a
liquid crystal display.

BACKGROUND

[0002] In a thin film transistor liquid crystal display
(TFT-LCD), by means of utilizing the intensity variation
of an electric field across a liquid crystal layer, the orien-
tation of liquid crystal molecules is changed, and thus
the strength of transmitted light is controlled to display
an image. Generally speaking, a complete liquid crystal
display panel must have a backlight module, a polarizer,
an upper substrate and a lower substrate, and a layer of
liquid crystal molecules filled in a cell composed of the
two substrates.
[0003] An electric field generated in a liquid crystal dis-
play substantially perpendicular to a substrate plane can
be used to control the state of liquid crystal molecules.
This liquid crystal display is generally referred to as a
vertical electric field type liquid crystal display. In the ver-
tical electric field type liquid crystal display, a first elec-
trode is formed on a lower substrate sandwiching a liquid
crystal layer, a second electrode is formed on an upper
substrate, and after a voltage is applied to them, an elec-
tric field substantially perpendicular to the substrate
plane that begins from the first electrode and guides to
the second electrode will be formed.
[0004] An electric field generated in a liquid crystal dis-
play substantially parallel to a substrate plane can be
used to control the state of liquid crystal molecules. This
liquid crystal display is generally referred to as a trans-
verse electric field type liquid crystal display. In the trans-
verse electric field type liquid crystal display, a first elec-
trode and a second electrode are usually formed on a
lower substrate sandwiching a liquid crystal layer, and
after a voltage is applied to them, an electric field sub-
stantially parallel to the substrate plane that begins from
the first electrode and guides to the second electrode will
be formed.
[0005] US 2010/0091231 A1 discloses a LCD device
including: first and second substrates with a LC layer
interposed therebetween; a first electrode formed on the
LC layer side of the first substrate and having linear por-
tions; a second electrode having linear portions formed
along the linear portions of the first electrode and adja-
cent to the linear portions of the first electrode at a gap
in plan view; and a third electrode formed on the liquid
crystal layer side of the second substrate and having lin-
ear portions overlapping with the linear portions of the
second electrode in plan view, wherein electric fields hav-
ing different directions are generated between the first
electrode and the second electrode and between the first
electrode and the third electrode.

[0006] US 2008/0273134 A1, which is considered as
the closest prior art, discloses a display device including
a first substrate, a second substrate facing the first sub-
strate, first to third electrodes formed on the first sub-
strate, and a fourth electrode formed on the second sub-
strate, wherein the first and second substrates include a
main display region and an assistance display region,
wherein the first and second electrodes form a horizontal
electric field that is substantially parallel to the surfaces
of the first and the second insulating substrates, and the
third and fourth electrodes form a vertical electric field
that is substantially perpendicular to the surfaces of the
first and second substrates.
[0007] WO 2011/086743 A1 discloses a liquid LC dis-
play device provided with a first substrate and a second
substrate, which are disposed to face each other, and a
LC layer sandwiched between the first and the second
substrates. The LC layer contains LC molecules having
positive dielectric-constant anisotropy, and the LC mol-
ecules are aligned perpendicular to the surface of the
first substrate when a voltage is not applied. The first
substrate has a signal line, a scanning line, an insulating
film, a first electrode having image signals supplied there-
to via the signal line, and a second electrode. The first
electrode has a first comb-teeth portion, and the second
electrode has a second comb-teeth portion, and a trunk
portion connected to the second comb-teeth portion. The
first and the second comb-teeth portions are disposed to
planarly face each other in a pixel, the second substrate
has a third electrode that at least covers the display re-
gion, and the trunk portion is disposed on the LC layer
side of the signal line and the scanning line with the in-
sulating film therebetween, by overlapping the signal line
and the scanning line.
[0008] US 2006/232537 A1 discloses an array sub-
strate for an in-plane switching LCD device including a
substrate, a gate line and a data line on the substrate
and crossing each other to define a pixel region, a thin
film transistor adjacent to a crossing of the gate line and
the data line, a common electrode and a pixel electrode
in the pixel region and spaced apart from each other, and
a conductive pattern between the common and pixel
electrodes.
[0009] In prior art, there is also a case that a liquid
crystal display with a vertical electric field and a trans-
verse electric field is manufactured by combining advan-
tages of the vertical electric field and the transverse elec-
tric field. As shown in FIG. 1, the liquid crystal display
includes an upper substrate 5 and a lower substrate 6,
and a liquid crystal layer 30 filled between the upper sub-
strate 5 and the lower substrate 6. Herein, the upper sub-
strate 5 includes a upper common electrode 1 on a side
close to the liquid crystal layer 30, and the lower substrate
6 includes a first electrode (lower common electrode) 2
and a second electrode (pixel electrode) 3 that are locat-
ed on a side close to the liquid crystal layer 30. After a
voltage is applied, the upper common electrode 1 and
the first electrode 2 are equal in electric potential, and no
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electric field is generated between them. The upper com-
mon electrode 1 and the second electrode 3 are unequal
in electric potential, and a vertical electric field perpen-
dicular to the substrate plane is generated. The first elec-
trode 2 and the second electrode 3 are unequal in electric
potential, and a transverse electric field parallel to the
substrate plane is generated.
[0010] Compared with the transverse electric field type
liquid crystal display, the number of bright and dark
stripes in the liquid crystal display with the vertical electric
field and the transverse electric field can be reduced.
However, in a space region between the first electrode
2 and the second electrode 3 in this substrate, the de-
flection degree of liquid crystal molecules is still inade-
quate, thereby resulting in a fact that a corresponding
zone is not bright enough. Namely, the display quality of
the liquid crystal display may be affected. In this case, if
an adequate brightness needs to be ensured, then it is
necessary for a driving voltage of the first electrode 2 and
the second electrode 3 to be increased.

SUMMARY

[0011] It is an object of the present invention to provide
an array substrate, a liquid crystal display panel and a
liquid crystal display, in which it is possible that the de-
flection degree of liquid crystal molecules in a space re-
gion between the first electrode and the second electrode
is increased without increasing the driving voltage of the
first electrode and the second electrode, so that the lu-
minance of a corresponding region is enhanced. In turn,
the display quality of the liquid crystal display panel and
the liquid crystal display can be improved.
[0012] The object is achieved with the features of the
respective independent claims. Further embodiments
are defined in the respective dependent claims.
[0013] According to embodiments of the present inven-
tion, there are provided an array substrate, a liquid crystal
display panel and a liquid crystal display. There are a
vertical electric field and a transverse electric field in the
display panel at the same time, so that the vertical electric
field distribution is relatively uniform, and the display
quality of the liquid crystal display is improved.
[0014] According to one aspect of an embodiment of
the invention, there is provided an array substrate com-
prising the features of appended independent claim 1.
[0015] In an embodiment of the invention, the first elec-
trode strip, the second electrode strip and the third elec-
trode strip are in the same plane.
[0016] According to another aspect of an embodiment
of the invention, there is provided a liquid crystal display
panel according to appended claim 3.
[0017] In an embodiment of the invention, the upper
substrate comprises a fourth electrode on a side close
to the liquid crystal layer.
[0018] In an embodiment of the invention, the fourth
electrode and the first electrode are connected to each
other.

[0019] In an embodiment of the invention, the upper
substrate further comprises: a protective layer formed on
the fourth electrode.
[0020] According to still another aspect of an embod-
iment of the invention, there is provided a liquid crystal
display, comprising the above liquid crystal display panel.
With respect to the array substrate, the liquid crystal dis-
play panel and the liquid crystal display provided by em-
bodiments of the invention, at least one third electrode
is provided between the first electrode and the second
electrode of the array substrate separated from each oth-
er, and the third electrode is not connected to each of
the first electrode and the second electrode. After a volt-
age is applied, an electric field is generated between the
second electrode and the third electrodes on two sides
of it, and electric fields are generated between the third
electrode and the first electrode and the second electrode
on two sides of it, respectively. Thereby, it is possible
that the deflection degree of liquid crystal molecules in
the space region between the first electrode and the sec-
ond electrode is increased without increasing the driving
voltage of the first electrode and the second electrode,
and accordingly, the luminance of a corresponding region
is enhanced. In turn, the display quality of the liquid crys-
tal display panel and the liquid crystal display can be
improved. Further, a fourth electrode that is connected
to the first electrode may be provided on a color filter
substrate, so that a vertical electric field can be generated
between the fourth electrode and each of the second
electrode and the third electrode. Thus, the number of
bright and dark stripes in the liquid crystal display can be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to clearly illustrate the technical solution
of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it
is obvious that the described drawings are only related
to some embodiments of the invention and thus are not
limitative of the invention as defined in the claims.

FIG. 1 is a schematically sectional view illustrating
a structure of a liquid crystal display panel in prior art;
FIG. 2 is a schematically sectional view illustrating
a structure of an array substrate according to an ex-
ample helpful to understand the invention;
FIG. 3 is a schematically sectional view illustrating
a structure of a liquid crystal display panel according
to another example helpful to understand the inven-
tion;
FIG. 4 is a schematically sectional view illustrating
another structure of a liquid crystal display panel ac-
cording to another example helpful to understand
the invention;
FIG. 5 is a schematically top view illustrating a struc-
ture of a lower substrate of a liquid crystal display
panel according to an example helpful to understand

3 4 



EP 2 878 994 B1

4

5

10

15

20

25

30

35

40

45

50

55

the invention;
FIG. 6 is a diagram illustrating an equivalent circuit
of a lower substrate of a liquid crystal display panel
according to an example helpful to understand the
invention;
FIG. 7 is a schematically top view illustrating a struc-
ture of electrode strips of a lower substrate of a liquid
crystal display panel according to an example helpful
to understand the invention;
and
FIG. 8 is a schematically top view illustrating a struc-
ture of electrode strips of a lower substrate of still
another liquid crystal display panel provided by an
embodiment of the invention.

DETAILED DESCRIPTION

[0022] In order to make objects, technical details and
advantages of the embodiments of the invention appar-
ent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to examples helpful
to understand the invention and the embodiments of the
invention. It is obvious that the described embodiments
are just a part but not all of the embodiments of the in-
vention. Based on the described embodiments herein,
those skilled in the art can obtain other embodiment(s),
without any inventive work, which should be within the
scope of the invention.
[0023] An array substrate provided by an example
helpful to understand the invention, as shown in
FIG. 2, corresponds to a plurality of pixel regions, and
the array substrate 6 includes a first electrode 2 and a
second electrode 3 that are located on a side close to
the liquid crystal layer 30 in correspondence to each of
the pixel regions. The first electrode 2 includes at least
one first electrode strip, and the second electrode 3 in-
cludes at least one second electrode strip. For example,
the electrode strip here may be a comb-teeth electrode
portion of a comb-shaped electrode. For example, the
first electrode strip and the second electrode strip are
disposed alternately on the array substrate 6.
[0024] The array substrate 6 further includes a third
electrode 4 that is located on the side close to the liquid
crystal layer 30 in correspondence to each of the pixel
regions. The third electrode 4 includes at least one third
electrode strip that is located between the first electrode
strip and the second electrode strip that are adjacent;
and an electric potential of the third electrode falls be-
tween an electric potential of the first electrode and an
electric potential of the second electrode.
[0025] In an example helpful to understand the inven-
tion, for the array substrate 6, in each of the pixel regions,
there are more than one for each of the first electrode
strip, the second electrode strip and the third electrode
strip, and moreover, the first electrode strips are electri-
cally connected to each other, the second electrode strips
are electrically connected to each other, and the third

electrode strips are electrically connected to each other.
[0026] The first electrode strip, the second electrode
strip and the third electrode strip may be in the same
plane.
[0027] In an example helpful to understand the inven-
tion, the third electrode is in an electrically floating state.
[0028] In an embodiment of the invention, the first elec-
trode strip of the first electrode 2, the second electrode
strip of the second electrode 3 and the third electrode
strip of the third electrode 4 have different widths. With
reference to FIG. 7, a width a of the first electrode strip,
a width b of the third electrode strip, and a width c of the
second electrode strip are not the same as each other.
[0029] In an example helpful to understand f the inven-
tion, the first electrode strip of the first electrode 2, the
second electrode strip of the second electrode 3 and the
third electrode strip of the third electrode 4 on the array
substrate 6 may vary continuously in width on the plane.
For example, each of the first electrode strip, the second
electrode strip and the third electrode strip varies contin-
uously in a manner of being wider in the upper part of
the picture, and being narrower in the lower part of the
picture. Of course, this is merely an example, and con-
tinuous variations in other form may also be possible.
[0030] In an example helpful to understand the inven-
tion, further, the first electrode strip of the first electrode
2, the second electrode strip of the second electrode 3
and the third electrode strip of the third electrode 4 on
the array substrate 6 may take a form of a step on the
plane. For example, each of the first electrode strip, the
second electrode strip and the third electrode strip is nar-
rower in the upper part of the picture, wider in the lower
part of the picture, and changed from narrow to wide grad-
ually in steps. Certainly, this is merely an example, and
stepwise changes in other forms may also be possible.
[0031] In an embodiment of the invention, a width of a
spacing between the first electrode strip and the third
electrode strip and a width of a spacing between the sec-
ond electrode strip and the third electrode strip are dif-
ferent. In the embodiment of the invention, for example,
as shown in FIG. 8, a space width d between the first
electrode strip and the third electrode strip and a space
width e between the second electrode strip and the third
electrode strip are different. For example, in one pixel
region, if a spacing on the left side of the picture is smaller
than a spacing on the right side of the picture, the V-T
property will be different, and the viewing angle property
is better as well.
[0032] In an embodiment of the invention, widths of
spacing between any adjacent the first electrode strip
and the third electrode strip are different from each other,
and widths of spacing between any adjacent the second
electrode strip and the third electrode strip are different
from each other.
[0033] In an embodiment of the invention, the first elec-
trode strip, the second electrode strip and the third elec-
trode strip each are bent into a V shape.
[0034] A liquid crystal display panel provided by an ex-
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ample helpful to understand the invention, as shown in
FIG. 3 to FIG. 5, includes an upper substrate (it may also
be referred to as a color filter substrate) 5 and a lower
substrate (it may also be referred to as an array substrate)
6 that are cell-assembled, and a liquid crystal layer 30
filled between the upper substrate 5 and the lower sub-
strate 6, and an initial orientation state of liquid crystal
molecules in the liquid crystal layer is perpendicular to
the upper substrate 5 and the lower substrate 6. For ex-
ample, the liquid crystal molecules in the liquid crystal
layer have a positive dielectric anisotropy.
[0035] In an example helpful to understand the inven-
tion, the upper substrate 5 includes a fourth electrode 1
on a side close to the liquid crystal layer. In the example,
the fourth electrode 1 is set to be a common electrode
(Com electrode). However, the fourth electrode 1 is not
necessary, and the fourth electrode 1 may not be provid-
ed on the upper substrate 5. The lower substrate 6 cor-
responds to a plurality of pixel regions, and the lower
substrate 6 includes a first electrode 2 and a second elec-
trode 3 that are located on the side close to the liquid
crystal layer 30 in each of the pixel regions. The first
electrode 2 includes at least one first electrode strip, and
the second electrode 3 includes at least one second elec-
trode strip. For example, the first electrode strip and the
second electrode strip may be disposed alternately.
[0036] In an example helpful to understand the inven-
tion, the lower substrate 6 further includes a third elec-
trode 4 that is located on the side close to the liquid crystal
layer 30 in each of the pixel regions. The third electrode
4 includes at least one third electrode strip that is located
between the first electrode strip and the second electrode
strip that are adjacent; and an electric potential of the
third electrode falls between an electric potential of the
first electrode and an electric potential of the second elec-
trode.
[0037] In an example helpful to understand the inven-
tion, the first electrode 2 is set to be a common electrode
(Com electrode) as well, namely, the fourth electrode 1
and the first electrode 2 are connected to each other; but
they may be arranged to not be connected with each
other and have different electric potentials, either. The
second electrode 3 is set to be a pixel electrode (Pix
electrode). Where, when no voltage is applied, an orien-
tation (i.e. an initial orientation) of liquid crystal molecules
in the liquid crystal layer 30 is perpendicular to the upper
substrate 5 and the lower substrate 6.
[0038] In an example helpful to understand the inven-
tion, for the lower substrate, in each of the pixel regions,
there are more than one for each of the first electrode
strip, the second electrode strip and the third electrode
strip, and moreover, the first electrode strips are electri-
cally connected to each, the second electrode strips are
electrically connected to each, and the third electrode
strips are electrically connected to each.
[0039] In an example helpful to understand the inven-
tion, the first electrode strip of the first electrode 2, the
second electrode strip of the second electrode 3 and the

third electrode strip of the third electrode 4 may have the
same width or different widths. For example, with refer-
ence to FIG. 7, a width a of the first electrode strip, a
width b of the third electrode strip, and a width c of the
second electrode strip are not the same as each other.
[0040] In an example helpful to understand the inven-
tion, the third electrode 4 is located on the same plane
as the first electrode 2 and the second electrode 3. More-
over, between electrode strips of the first electrode 2 and
the second electrode 3 that are adjacent, a plurality of
electrode strips of the third electrode 4 may be provided.
And, the third electrode 4 is not connected to each of the
fourth electrode 1, the first electrode 2 and the second
electrode 3, namely, the third electrode 4 is in an electri-
cally floating state. As such, under an electric field, an
electric potential of the third electrode 4 falls between an
electric potential of the fourth electrode 1 or the first elec-
trode 2 and an electric potential of the second electrode 3.
[0041] For example, when a voltage is applied to the
liquid crystal display panel, it is possible that a voltage
V1 applied to the fourth electrode 1 and the first electrode
2 is set to be smaller than a voltage V2 applied to the
third electrode 4, and the voltage V2 applied to the third
electrode 4 is set to be smaller than a voltage V3 applied
to the second electrode 3. That is, V1<V2<V3. An equiv-
alent circuit diagram of a pixel region of the liquid crystal
display panel is shown in FIG. 6, and within the pixel
region defined by a gate line 11 and a data line 12 that
cross over each other, there are applied three voltages,
which are V3 conducted to the second electrode 3 from
the data line 12 via a TFT 13, V1 conducted to the first
electrode 2 from the fourth electrode 1, and V2 separately
conducted to the third electrode 4, respectively. The re-
lationship among the three voltages satisfies the above
formula V1<V2<V3.
[0042] After a voltage is applied, as shown in FIG. 3,
the fourth electrode 1 and the first electrode 2 are equal
in electric potential, and thus, no electric field is generated
between them. A vertical electric field perpendicular to
the substrate plane is generated between the second
electrode 3 and the fourth electrode 1, and meanwhile,
a transverse electric field parallel to the substrate plane
is generated between the second electrode 3 and the
third electrodes 4 on two sides of it too. Specifically, in
the embodiment, still more, a vertical electric field per-
pendicular to the substrate plane is generated between
the third electrode 4 and the fourth electrode 1, and
meanwhile, a transverse electric field parallel to the sub-
strate plane is generated between the third electrode 4
and the first electrode 2 and the second electrode 3 on
two sides of it as well.
[0043] In general, in the liquid crystal panel provided
by the embodiment, transverse electric fields are gener-
ated between the first electrode 2, the second electrode
3 and the third electrode 4, respectively, and it is possible
that the deflection degree of liquid crystal molecules in
the space region between the first electrode and the sec-
ond electrode is increased without increasing the driving
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voltage of the first electrode and the second electrode,
so as to enhance the luminance of corresponding re-
gions. In turn, the display quality of the liquid crystal dis-
play panel and the liquid crystal display can be improved.
A vertical electric field is generated between the second
electrode 3 and the fourth electrode 1, a vertical electric
field is generated between the third electrode 4 and the
fourth electrode 1, so that the number of bright and dark
stripes in the liquid crystal display can be reduced, and
the display quality of the liquid crystal display panel can
be improved accordingly as well.
[0044] In an example helpful to understand the inven-
tion, the first electrode strip of the first electrode 2, the
second electrode strip of the second electrode 3 and the
third electrode strip of the third electrode 4 on the lower
substrate 6 may vary continuously in width on the plane.
For example, each of the first electrode strip, the second
electrode strip and the third electrode strip varies contin-
uously in a manner of being wider in the upper part of
the picture, and being narrower in the lower part of the
picture. Of course, this is merely an example, and con-
tinuous variations in other forms may also be possible.
[0045] In an example helpful to understand the inven-
tion, further, the first electrode strip of the first electrode
2, the second electrode strip of the second electrode 3
and the third electrode strip of the third electrode 4 on
the lower substrate 6 may be in a step form on the plane.
For example, each of the first electrode strip, the second
electrode strip and the third electrode strip is narrower in
the upper part of the picture, wider in the lower part of
the picture, and changed from narrow to wide gradually
in steps. Certainly, this is merely an example, and step-
wise changes in other forms may also be possible. For
example, the reduction in width of the first electrode strip,
the second electrode strip and the third electrode strip is
in the same direction, namely, each shrinks from the low-
er part to the upper part of the picture, and it may also
be the opposite, namely, each shrinks from the upper
part to the lower part of the picture.
[0046] In an embodiment of the invention, a width of a
spacing between the first electrode strip of the first elec-
trode 2 and the third electrode strip of the third electrode
4 and a width of a spacing between the second electrode
strip of the second electrode 3 and the third electrode
strip of the third electrode 4 are different. In the embod-
iment of the invention, for example, as shown in FIG. 8,
a space width d between the first electrode strip of the
first electrode 2 and the third electrode strip of the third
electrode 4 and a space width e between the second
electrode strip of the second electrode 3 and the third
electrode strip of the third electrode 4 are different. In
one pixel region, if a spacing on the left side of the picture
is smaller than a spacing on the right side of the picture,
the V-T property will be different, and the viewing angle
property is better as well.
[0047] In an embodiment of the invention, widths of
spacing between any adjacent the first electrode strip of
the first electrode 2 and the third electrode strip of the

third electrode 4 are different from each other, and widths
of spacing between any adjacent the second electrode
strip of the second electrode 3 and the third electrode
strip of the third electrode 4 are different from each other.
[0048] In addition, the first electrode strip of the first
electrode 2, the second electrode strip of the second elec-
trode 3 and the third electrode strip of the third electrode
4 in the embodiment of the invention are each bent into
a V shape.
[0049] In the liquid crystal display panel provided by
an example helpful to understand of the invention, as
shown in FIG. 4, the upper substrate 5 further includes
a protective layer 7 formed on the fourth electrode 1. As
compared with a structure without the protective layer 7,
having the protective layer 7 enables a tilt angle of the
electric field to be larger, so that the luminance of corre-
sponding regions is enhanced. In turn, the liquid crystal
display panel can be improved.
[0050] In addition, it is to be noted that, the lower sub-
strate 6 corresponds to the above array substrate 6, the
upper substrate 5 corresponds to the above color filter
substrate 5, and thus same reference numerals are used
for description.
[0051] A liquid crystal display provided by an embod-
iment of the invention includes the features of appended
claim 3.

Claims

1. An array substrate (6) comprising a plurality of pixel
regions, each of which comprises
a first electrode (2) and a second electrode (3) on a
side of the array substrate (6), the first electrode (2)
comprising a plurality of first electrode strips, the sec-
ond electrode (3) comprising a plurality of second
electrode strips;
a third electrode (4) on the side of the array substrate
(6), the third electrode (4) comprising a plurality of
third electrode strips; wherein the third electrode (4)
is arranged to be in an electrically floating state such
that an electric potential of the third electrode (4) falls
between an electric potential of the first electrode (2)
and an electric potential of the second electrode (3)
when voltages are applied to the first electrode (2)
and second electrode (3),
characterized in that
the first electrode strips are electrically connected
with each other, the second electrode strips are elec-
trically connected with each other, and the third elec-
trode strips are electrically connected with each oth-
er,
the first electrode strips, the second electrode strips
and the third electrode strips each are bent into a V
shape in a same plane parallel to the array substrate
(6),
the first electrode strips, the second electrode strips
and the third electrode strips are alternately arranged
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in such a manner that

one of the third electrode strips is disposed be-
tween every adjacent ones of the first electrode
strips and the second electrode strips;
every adjacent ones of the first electrode strips
are spaced by at least one of the third electrode
strips; and
every adjacent ones of the second electrode
strips are spaced by at least one of the third elec-
trode strips,

the first electrode strips, the second electrode strips
and the third electrode strips are different from each
other in width,
the width of the spacing between adjacent ones of
the first electrode strips and the third electrode strips
is different from the width of the spacing between
adjacent ones of the second electrode strips and the
third electrode strips, and
the widths of the spacing between any adjacent ones
of the first electrode strips and the third electrode
strips are different from each other, and the widths
of the spacing between any adjacent ones of the
second electrode strips and the third electrode strips
are different from each other.

2. The array substrate according to claim 1, wherein,
the first electrode strip, the second electrode strip
and the third electrode strip are in the same plane.

3. A liquid crystal display panel, comprising an upper
substrate (5) and a lower substrate (6) cell-assem-
bled, and a liquid crystal layer (30) filled between the
upper substrate (5) and the lower substrate (6), an
initial orientation state of liquid crystal molecules in
the liquid crystal layer (30) is perpendicular to the
upper substrate (5) and the lower substrate (6);
wherein, the lower substrate (6) is the array substrate
(6) according to claim 1 or 2.

4. The liquid crystal display panel as according to claim
3, wherein, the upper substrate (5) comprises a
fourth electrode (1) on a side close to the liquid crys-
tal layer (30).

5. The liquid crystal display panel according to claim 4,
wherein, the fourth electrode (1) and the first elec-
trode (2) are connected to each other.

6. The liquid crystal display panel according to claim 4
or 5, wherein, the upper substrate (5) further com-
prises a protective layer (7) formed on the fourth elec-
trode (1).

7. A liquid crystal display, comprising the liquid crystal
display panel according to any one of the claims 3
to 6.

Patentansprüche

1. Array-Substrat (6) mit einer Vielzahl von Pixel-Regi-
onen, von denen jede aufweist
eine erste Elektrode (2) und eine zweite Elektrode
(3) auf einer Seite des Array-Substrats (6), wobei die
erste Elektrode (2) eine Vielzahl von ersten Elektro-
denstreifen aufweist, wobei die zweite Elektrode (3)
eine Vielzahl von zweiten Elektrodenstreifen auf-
weist;
eine dritte Elektrode (4) auf der Seite des Array-Sub-
strats (6), wobei die dritte Elektrode (4) eine Vielzahl
von dritten Elektrodenstreifen aufweist; wobei die
dritte Elektrode (4) eingerichtet ist, sich in einem
elektrisch potentialfreien Zustand derart zu befin-
den, dass ein elektrisches Potential der dritten Elek-
trode (4) zwischen ein elektrisches Potential der ers-
ten Elektrode (2) und ein elektrisches Potential der
zweiten Elektrode (3) fallt, sobald Spannungen an
die erste Elektrode (2) und die zweite Elektrode (3)
angelegt werden,
dadurch gekennzeichnet, dass
die ersten Elektrodenstreifen elektrisch miteinander
verbunden sind, die zweiten Elektrodenstreifen elek-
trisch miteinander verbunden sind und die dritten
Elektrodenstreifen elektrisch miteinander verbun-
den sind,
die ersten Elektrodenstreifen, die zweiten Elektro-
denstreifen und die dritten Elektrodenstreifen jeweils
in einer gleichen Ebene parallel zu dem Array-Sub-
strat (6) in eine V-Form gebogen sind,
die ersten Elektrodenstreifen, die zweiten Elektro-
denstreifen und die dritten Elektrodenstreifen ab-
wechselnd in solch einer Weise angeordnet sind,
dass

einer der dritten Elektrodenstreifen zwischen al-
len benachbarten der ersten Elektrodenstreifen
und der zweiten Elektrodenstreifen angeordnet
ist;
alle benachbarten der ersten Elektrodenstreifen
durch wenigstens einen der dritten Elektroden-
streifen getrennt sind; und
alle benachbarten der zweiten Elektrodenstrei-
fen durch wenigstens einen der dritten Elektro-
denstreifen getrennt sind,

die ersten Elektrodenstreifen, die zweiten Elektro-
denstreifen und die dritten Elektrodenstreifen unter-
schiedlich voneinander in der Breite sind,
die Breite des Abstands zwischen benachbarten der
ersten Elektrodenstreifen und der dritten Elektroden-
streifen unterschiedlich von der Breite des Abstands
zwischen benachbarten der zweiten Elektroden-
streifen und der dritten Elektrodenstreifen ist, und
die Breiten des Abstands zwischen beliebigen be-
nachbarten der ersten Elektrodenstreifen und der
dritten Elektrodenstreifen unterschiedlich voneinan-
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der sind, und die Breiten des Abstands zwischen be-
liebigen benachbarten der zweiten Elektrodenstrei-
fen und der dritten Elektrodenstreifen unterschied-
lich voneinander sind.

2. Array-Substrat gemäß Anspruch 1, wobei die ersten
Elektrodenstreifen, die zweiten Elektrodenstreifen
und die dritten Elektrodenstreifen sich in derselben
Ebene befinden.

3. Flüssigkristallanzeige-Panel mit einem oberen Sub-
strat (5) und einem unteren Substrat (6), die Zellen
zusammengefügt sind, und einer Flüssigkristall-
schicht (30), die zwischen das obere Substrat (5)
und das untere Substrat (6) eingefüllt ist, wobei ein
Anfangsausrichtungszustand der Flüssigkristallmo-
leküle in der Flüssigkristallschicht (30) senkrecht zu
dem oberen Substrat (5) und dem unteren Substrat
(6) ist; wobei das untere Substrat (6) das Array-Sub-
strat (6) gemäß Anspruch 1 oder 2 ist.

4. Flüssigkristallanzeige-Panel gemäß Anspruch 3,
wobei das obere Substrat (5) eine vierte Elektrode
(1) auf der Seite nahe der Flüssigkristallschicht (30)
aufweist.

5. Flüssigkristallanzeige-Panel gemäß Anspruch 4,
wobei die vierte Elektrode (1) und die erste Elektrode
(2) miteinander verbunden sind.

6. Flüssigkristallanzeige-Panel gemäß Anspruch 4
oder 5, wobei das obere Substrat (5) weiter eine
Schutzschicht (7) aufweist, die auf der vierten Elek-
trode (1) gebildet ist.

7. Flüssigkristallanzeige mit dem Flüssigkristallanzei-
ge-Panel gemäß einem der Ansprüche 3 bis 6.

Revendications

1. Substrat de réseau (6) comprenant une pluralité de
régions de pixel(s) dont chacune comprend :

une première électrode (2) et une deuxième
électrode (3) sur un côté du substrat de réseau
(6), la première électrode (2) comprenant une
pluralité de bandes de première électrode, la
deuxième électrode (3) comprenant une plura-
lité de bandes de deuxième électrode ;
une troisième électrode (4) sur le côté du subs-
trat de réseau (6), la troisième électrode (4) com-
prenant une pluralité de bandes de troisième
électrode ; dans lequel la troisième électrode (4)
est agencée de manière à ce qu’elle soit dans
un état électriquement flottant de telle sorte
qu’un potentiel électrique de la troisième élec-
trode (4) soit situé entre un potentiel électrique

de la première électrode (2) et un potentiel élec-
trique de la deuxième électrode (3) lorsque des
tensions sont appliquées sur la première élec-
trode (2) et sur la deuxième électrode (3) ;
caractérisé en ce que :

les bandes de première électrode sont con-
nectées électriquement les unes aux
autres, les bandes de deuxième électrode
sont connectées électriquement les unes
aux autres et les bandes de troisième élec-
trode sont connectées électriquement les
unes aux autres ;
les bandes de première électrode, les ban-
des de deuxième électrode et les bandes
de troisième électrode sont chacune flé-
chies selon une forme de V dans un même
plan qui est parallèle au substrat de réseau
(6) ;
les bandes de première électrode, les ban-
des de deuxième électrode et les bandes
de troisième électrode sont agencées en al-
ternance de telle sorte que :

l’une des bandes de troisième électro-
de soit disposée entre chaque jeu de
deux bandes d’électrode adjacentes
des bandes de première électrode et
des bandes de deuxième électrode ;
les bandes d’électrode de chaque jeu
de deux bandes d’électrode adjacentes
des bandes de première électrode sont
espacées par au moins l’une des ban-
des de troisième électrode ; et
les bandes d’électrode de chaque jeu
de deux bandes d’électrode adjacentes
des bandes de deuxième électrode
sont espacées par au moins l’une des
bandes de troisième électrode ;

les bandes de première électrode, les ban-
des de deuxième électrode et les bandes
de troisième électrode sont différentes les
unes des autres en termes de largeur ;
la largeur de l’espacement entre chaque jeu
de deux bandes d’électrode adjacentes des
bandes de première électrode et des ban-
des de troisième électrode est différente de
la largeur de l’espacement entre chaque jeu
de deux bandes d’électrode adjacentes des
bandes de deuxième électrode et des ban-
des de troisième électrode ; et
les largeurs de l’espacement entre chaque
jeu de deux bandes d’électrode adjacentes
des bandes de première électrode et des
bandes de troisième électrode sont diffé-
rentes les unes des autres, et les largeurs
de l’espacement entre chaque jeu de deux
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bandes d’électrode adjacentes des bandes
de deuxième électrode et des bandes de
troisième électrode sont différentes les
unes des autres.

2. Substrat de réseau selon la revendication 1, dans
lequel la bande de première électrode, la bande de
deuxième électrode et la bande de troisième élec-
trode sont dans le même plan.

3. Panneau d’affichage à cristaux liquides, comprenant
un substrat supérieur (5) et un substrat inférieur (6)
qui sont assemblés en cellule, et une couche de cris-
taux liquides (30) qui est remplie entre le substrat
supérieur (5) et le substrat inférieur (6), un état
d’orientation initiale de molécules de cristaux liqui-
des dans la couche de cristaux liquides (30) est per-
pendiculaire au substrat supérieur (5) et au substrat
inférieur (6) ; dans lequel le substrat inférieur (6) est
le substrat de réseau (6) selon la revendication 1 ou
2.

4. Panneau d’affichage à cristaux liquides selon la re-
vendication 3, dans lequel le substrat supérieur (5)
comprend une quatrième électrode (1) sur un côté
qui est proche de la couche de cristaux liquides (30).

5. Panneau d’affichage à cristaux liquides selon la re-
vendication 4, dans lequel la quatrième électrode (1)
et la première électrode (2) sont connectées l’une à
l’autre.

6. Panneau d’affichage à cristaux liquides selon la re-
vendication 4 ou 5, dans lequel le substrat supérieur
(5) comprend en outre une couche de protection (7)
qui est formée sur la quatrième électrode (1).

7. Affichage à cristaux liquides, comprenant le pan-
neau d’affichage à cristaux liquides selon l’une quel-
conque des revendications 3 à 6.
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