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Description

TECHNICAL FIELD

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

BACKGROUND

[0002] As shown in FIG. 1, a vertical alignment (VA)
liquid crystal display panel comprises: an array substrate
01 and a color-filter substrate 02, disposed opposite to
each other to form a cell, as well as a liquid crystal layer
13 between the two substrates; the liquid crystal mole-
cules in the liquid crystal layer 13 is arranged vertically.
[0003] With reference to the VA liquid crystal display
panel shown in FIG. 1, on the array substrate 01, there
are formed with a first common electrode 111 and a pixel
electrode 112, and both the electrodes 111, 112 are ar-
ranged at an interval; on the color-filter substrate 02,
there is formed with a second common electrode 121.
When power is supplied, oblique electric fields are
formed among the three electrodes, the liquid crystal mol-
ecules under the effect of the two electric fields deviate
from their vertical positions to be in a tilted manner, so
that the liquid crystal display panel is enabled to let light
pass; however, a part of the liquid crystal molecules in
the upper-layer (the liquid crystal layer near the color-
filter substrate)-because the distance from the pixel elec-
trode is large and thus the electric force is reduced-de-
viate from their vertical positions by smaller angles, and
this will lead to a lower light-transmittance of the liquid
crystal display panel.
[0004] In order to improve the light-transmittance of
such liquid crystal display panel, as shown in FIG. 2, in
the prior art, if the thickness of the liquid crystal display
panel is unchanged, a transparent dielectric layer 122 is
formed on the color-filter substrate to cover the second
common electrode 121. The dielectric layer 122 can in-
crease the proportion of the horizontal electric field with
respect to the vertical electric field, so that the tilt degrees
of the liquid crystal molecules are increased, thereby im-
proving the light-transmittance of the panel to a certain
extent. The present disclosure provides another scheme
of a liquid crystal display panel.
[0005] In the prior art, US2009/0109356A1 discloses
a liquid crystal display device. It includes a TFT substrate
and a display pixel arranged in a matrix form on the sub-
strate, a counter substrate opposed to the TFT substrate
and being stuck therewith and a liquid crystal enclosed
between the TFT substrate and the counter substrate,
the pixel electrode and the first common electrode are
arranged so that an electric field along a principal plane
of the TFT substrate can be applied to the liquid crystal,
a second common electrode for inputting a common elec-
tric potential is formed on the counter substrate, the sec-
ond common electrode is opposed to the first common
electrode, and a conduction part for electrically connect-

ing the second common electrode and the first common
electrode mutually and transmitting the common electric
potential to the first common electrode is formed near
each display pixel or near a predetermined display pixel.

SUMMARY

[0006] According to claim 1, there is provided a vertical
alignment liquid crystal display panel, comprising: a first
substrate and a second substrate, disposed opposite to
each other to form a cell, as well as a liquid crystal layer
between the two substrates, wherein on the first sub-
strate, there is formed with a first common electrode and
a pixel electrode, arranged at an interval; on the second
substrate, there is formed with a set of layers, the set of
layers comprising: a second common electrode, and a
dielectric layer covering one side of the second common
electrode facing the first substrate, and the structure of
the set of layers is different at a position directly opposite
to the first common electrode from that at a position di-
rectly opposite to the pixel electrode,
characterized in that
the dielectric layer in the set of layers comprises: a first
dielectric unit and a second dielectric unit, arranged at
an interval and closely linked; wherein the first dielectric
unit is located at a position directly opposite to the first
common electrode, and the second dielectric unit is lo-
cated at a position directly opposite to the pixel electrode;
and the dielectric constant of the first dielectric unit is
greater than that of the second dielectric unit.
[0007] Preferably, a width of the first dielectric unit is
consistent with a width of the second dielectric unit.
[0008] In some other examples, the structure of the set
of layers being different at a position directly opposite to
the first common electrode from that at a position directly
opposite to the pixel electrode comprises the case in
which:
[0009] on the second common electrode in the set of
layers, there is formed with a slit, and the slit is located
at a position directly opposite to the pixel electrode.
[0010] Preferably, a width of the slit is consistent with
a width of the pixel electrode.
[0011] According to claim 5, there is provided a vertical
alignment liquid crystal display panel, which includes: a
first substrate and a second substrate, disposed opposite
to each other to form a cell, as well as a liquid crystal
layer between the two substrates;
wherein, on the first substrate, there is formed with a first
common electrode and a pixel electrode, arranged at an
interval; on the second substrate, there is formed with a
set of layers, the set of layers comprising: a second com-
mon electrode, and a dielectric layer covering one side
of the second common electrode facing the first sub-
strate, the structure of the set of layers being different at
a position directly opposite to the first common electrode
from that at a position directly opposite to the pixel
electrode , characterized in that: with respect to the sec-
ond substrate,

1 2 



EP 2 755 081 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0012] the second common electrode in the set of lay-
ers is in a concave-convex shape, wherein a distance
between a concave-shaped portion of the second com-
mon electrode and the first substrate is smaller than a
distance between a convex-shaped portion of the second
common electrode and the first substrate; and the con-
cave-shaped portion of the second common electrode is
located at a position directly opposite to the first common
electrode, and the convex-shaped portion of the second
common electrode is located at a position directly oppo-
site to the pixel electrode.
[0013] Preferably, a width of the concave-shaped por-
tion of the second common electrode is consistent with
a width of the first common electrode.
[0014] Furthermore, the convex-shaped portion of the
second common electrode may be formed with a slit, and
the slit is located at a position directly opposite to the
pixel electrode. Preferably, a width of the slit is consistent
with a width of the pixel electrode.
[0015] According to some other embodiments of the
present disclosure, there is provided a liquid crystal dis-
play comprising: a liquid crystal display panel as previ-
ously described, and a backlight source providing back-
light for the liquid crystal display panel.
[0016] In the liquid crystal display panel and the liquid
crystal display provided by the embodiments of the
present disclosure, the structure of the set of layers is
different at a position directly opposite to the first common
electrode from that at a position directly opposite to the
pixel electrode, so that the liquid crystal molecules in the
liquid crystal layer-alter being supplied with power-devi-
ate from their vertical positions under the effect of electric
fields, enabling the liquid crystal display panel to be light-
transmissive, and thereby realizing the display function
of the liquid crystal display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to clearly illustrate the technical solu-
tions in the embodiments of the present disclosure or in
the prior art, the drawings needed in describing the em-
bodiments or the prior art will be briefly described in the
following; it is obvious that the drawings described as
follows are merely some embodiments of the present dis-
closure. Based on these accompany drawings, those or-
dinary skilled in the art can obtain other drawings, without
any inventive work.

FIG. 1 is a schematic view of a liquid crystal display
panel in the prior art;
FIG. 2 is a schematic view of another liquid crystal
display panel in the prior art;
FIG. 3 is a schematic view of a liquid crystal display
panel provided in the first embodiment;
FIG 4 is a schematic view of a liquid crystal display
panel provided in the second embodiment;
FIG. 5 is a schematic view of another liquid crystal
display panel provided in the second embodiment;

FIG. 6 is a schematic view of a liquid crystal display
panel provided in the third embodiment;
FIG. 7 is a schematic view of a liquid crystal display
panel provided in the third embodiment in the first
implementation;
FIG. 8 is a schematic view of a liquid crystal display
panel provided in the third embodiment in the second
implementation; and
FIG. 9 is a schematic view of another liquid crystal
display panel provided in the third embodiment in
the second implementation.

Reference numerals

[0018]

01 - Array substrate, 02 - Color-filter substrate;
11 - First substrate, 12 - Second substrate, 13 - Liquid
crystal layer;
111 - First common electrode, 112 - Pixel electrode,
121 - Second common electrode, 122 - Dielectric
layer;
31 - Slits on the second common electrode, 42 - Con-
cave-shaped portion of second common electrode,
41 - Convex-shaped portion of second common elec-
trode, 43 - Slits on the convex-shaped portion of sec-
ond common electrode, 61 - First dielectric unit, 62
- Second dielectric unit.

DETAILED DESCRIPTION

[0019] Below, the technical solutions in the embodi-
ments of the present disclosure will be described in a
clearly and fully understandable way, in connection with
the accompanying drawings in the embodiments of the
present disclosure. It is obvious that, the described em-
bodiments are only a part but not all of the embodiments
of the present disclosure. Based on the embodiments in
the present disclosure, those ordinary skilled in the art
can obtain all other embodiment(s), without any inventive
work, which should belong to the protection scope as
claimed.
[0020] The liquid crystal display panels in all embodi-
ments of the present disclosure may be VA-IPF liquid
crystal display panels. Among them, before a VA liquid
crystal display panel being supplied with power, the liquid
crystal molecules are arranged vertically. IPF (In-Plane
Field) refers to the case in which a liquid crystal display
panel mainly utilizes a horizontal electric field to drive
liquid crystal molecules to deflect in a vertical plane so
as to achieve the light-transmission of the panel and thus
the display function of the panel. The present disclosure
refers to a liquid crystal display panel with these two fea-
tures of both VA and IPF as a VA-IPF liquid crystal display
panel.
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First Embodiment:

[0021] As shown in FIG. 3, this embodiment provides
a liquid crystal display panel, which comprises: a first
substrate 11 and a second substrate 12, disposed oppo-
site to each other to form a cell, as well as a liquid crystal
layer 13 between the two substrates. On the first sub-
strate, there is formed with a first common electrode 111
and a pixel electrode 112, arranged at an interval. On
the second substrate, there is formed with a set of layers,
the set of layers comprising: a second common electrode
121 and a dielectric layer 122 covering the side of the
second common electrode 121 facing the first substrate
11. The structure of the set of layers is different at a po-
sition directly opposite to the first common electrode 111
from that at a position directly opposite to the pixel elec-
trode 112.
[0022] Typically, the first substrate is an array sub-
strate, and the second substrate is a color-filter substrate.
[0023] Among them, in the case of the liquid crystal
display panel being supplied with power, the voltage ap-
plied to the first common electrode 111 is consistent with
the voltage applied to the second common electrode 121;
and the pixel electrode 112 is typically connected with a
drain of a thin film transistor in the pixel structure on the
first substrate.
[0024] Typically, the first common electrode 111, the
second common electrode 121 and the pixel electrode
112 are all made of the material of indium-tin oxide (ITO).
[0025] Preferably, the structure of the set of layers be-
ing different at a position directly opposite to the first com-
mon electrode 111 from that at a position directly opposite
to the pixel electrode 112, comprises the following cases.
[0026] The dielectric layer 122 in the set of layers com-
prises: a first dielectric unit 61 and a second dielectric
unit 62, arranged at an interval and closely linked to each
other; the first dielectric unit 61 is located at a position
directly opposite to the first common electrode 111, and
the second dielectric unit 62 is located at a position di-
rectly opposite to the pixel electrode 112; and the dielec-
tric constant of the first dielectric unit 61 is greater than
that of the second dielectric unit 62.
[0027] In this embodiment, the first dielectric unit 61
with a larger dielectric constant is located at a position
directly opposite to the first common electrode 111, and
the second dielectric unit 62 with a smaller dielectric con-
stant is located at a position directly opposite to the pixel
electrode 112. According to theoretical knowledge of
physics, it can be known that: a dielectric will change the
intensity of an electric field; thus, when a dielectric with
a high dielectric constant is placed in an electric field, the
electric field intensity will have a certain amount of de-
crease comparatively; the higher the dielectric constant
of the dielectric is, more notable the effect on the electric
filed becomes. Therefore, electric field intensity at the
location of the first dielectric unit 61 with a larger dielectric
constant is less than that at the location of the second
dielectric unit 62 with a smaller dielectric constant. Since

the electric field intensity between the second common
electrode 121 and the first common electrode 111 as well
as between the second common electrode 121 and the
pixel electrode 112 is constant, in the liquid crystal layer
the electric field intensity corresponding to the location
of the first dielectric unit 61 is greater than that of the
second dielectric unit 62. Since an electric force is directly
proportional to an electric field intensity, the electric force
formed between the pixel electrode 112 and a portion of
the second common electrode 121 corresponding to the
first dielectric unit 61 is greater than the electric force
formed between the pixel electrode 112 and a portion of
the second common electrode 121 corresponding to the
second dielectric unit 62. Thus an oblique electric field
is formed in the liquid crystal layer, so that the liquid crys-
tal molecules in the liquid crystal layer when power is
supplied deviate from their vertical positions by a larger
tilt angle with respect to the prior art, which further im-
proves the light-transmittance of the liquid crystal display
panel.
[0028] Further preferably, the width of the first dielectric
unit 61 is consistent with the width of the second dielectric
unit 62. In the present disclosure, "width" refers to a min-
imum profile dimension of a structural feature in a direc-
tion parallel to a substrate plane.

Second Embodiment:

[0029] As shown in FIG. 4, this embodiment provides
a liquid crystal display panel, which comprises: a first
substrate 11 and a second substrate 12, disposed oppo-
site to each other to form a cell, as well as a liquid crystal
layer 13 between the two substrates. On the first sub-
strate, there is formed with a first common electrode 111
and a pixel electrode 112, arranged at an interval. On
the second substrate, there is formed with a set of layers,
the set of layers comprising: a second common electrode
121, and a dielectric layer 122 covering the side of the
second common electrode 121 facing the first substrate
11. The structure of the set of layers is different at a po-
sition directly opposite to the first common electrode 111
from that at a position directly opposite to the pixel elec-
trode 112.
[0030] Typically, the first substrate is an array sub-
strate, and the second substrate is a color-filter substrate.
[0031] Among them, in the case of the liquid crystal
display panel being supplied with power, the voltage ap-
plied to the first common electrode 111 is consistent with
the voltage applied to the second common electrode 121;
and moreover, each pixel electrode 112 is typically con-
nected with a drain of a thin film transistor in the pixel
structure on the first substrate.
[0032] The electric fields comprise: a horizontal elec-
tric field, formed between the first common electrode 111
and the second common electrode 121 as well as be-
tween the first common electrode 111 and the pixel elec-
trode 112; and a vertical electric field, formed between
the pixel electrode 112 and the second common elec-
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trode 121.
[0033] Typically, the first common electrode 111, the
second common electrode 121 and the pixel electrode
112 are all made of the material of indium-tin oxide (ITO).
[0034] It should be noted that, in the drawings of all
embodiments of the present disclosure, only the layer
structures related to the technology of this disclosure are
shown, whereas the layer structures unrelated to the
technology of this disclosure are not shown; however,
those skilled in the art can have a clear and unambiguous
understanding of the technical solutions provided by the
present disclosure, based on the description of the em-
bodiments in the present disclosure and the prior art.
[0035] In the liquid crystal display panel provided by
this embodiment, the structure of the set of layers is dif-
ferent at a position directly opposite to the first common
electrode 111 from that at a position directly opposite to
the pixel electrode 112, so that the liquid crystal mole-
cules under the effect of electric fields deviate from their
vertical positions, enabling the liquid crystal display panel
to be light-transmissive, and thereby realizing the display
function of the liquid crystal display panel.
[0036] Preferably, the structure of the set of layers be-
ing different at a position directly opposite to the first com-
mon electrode 111 from that at a position directly opposite
to the pixel electrode 112, comprises the case in which:
on the second common electrode 121 in the set of layers,
there is formed with a slit 31, and the slit 31 is located at
a position directly opposite to the pixel electrode 112.
[0037] In the scheme provided by this embodiment,
the second common electrode 121 is formed with a slit
31 at a position directly opposite to the pixel electrode
112, in such a way that-in the case of power being sup-
plied-the electric force between the pixel electrode 112
and the slit 31 is reduced. Meanwhile, with respect to the
liquid crystal display panel shown in FIG. 2, as the electric
field formed between the pixel electrode 112 and the sec-
ond common electrode 121 corresponding to the first
common electrode 111 is not weakened, the oblique
electric field formed between the pixel electrode 112 and
the second common electrode 121 corresponding to the
first common electrode 111 is therefore increased. This
makes the alignment direction of the liquid crystal mole-
cules in the liquid crystal layer under the effect of the two
electric fields deviate from a vertical position by a larger
tilt angle with respect to the prior art, which further im-
proves the light-transmittance of the liquid crystal display
panel, and thereby enhancing the display effect of the
liquid crystal display panel.
[0038] Further preferably, the width of the slit is con-
sistent with the width of the pixel electrode 112.
[0039] Further, this embodiment may incorporate the
scheme in the first embodiment. As shown in FIG. 5, pref-
erably the structure of the set of layers being different at
a position directly opposite to the first common electrode
111 from that at a position directly opposite to the pixel
electrode 112, comprises the case in which:
[0040] The dielectric layer 122 in the set of layers com-

prises: a first dielectric unit 61 and a second dielectric
unit 62, arranged at an interval and closely linked to each
other; wherein, the first dielectric unit 61 is located at a
position directly opposite to the first common electrode
111, and the second dielectric unit 62 is located at a po-
sition directly opposite to the pixel electrode 112; and
moreover, the dielectric constant of the first dielectric unit
61 is greater than that of the second dielectric unit 62.
[0041] In this way, on the basis of the liquid crystal
display panel shown in FIG. 4, the light-transmittance of
the liquid crystal display panel can be further improved.

Third Embodiment:

[0042] As shown in FIG. 6, this embodiment provides
a liquid crystal display panel, which comprises: a first
substrate 11 and a second substrate 12, disposed oppo-
site to each other to form a cell, as well as a liquid crystal
layer 13 between the two substrates. On the first sub-
strate, there is formed with a first common electrode 111
and a pixel electrode 112, arranged at an interval. On
the second substrate, there is formed with a set of layers,
the set of layers comprising: a second common electrode
121, and a dielectric layer 122 covering the side of the
second common electrode 121 facing the first substrate
11. The structure of the set of layers is different at a po-
sition directly opposite to the first common electrode 111
from that at a position directly opposite to the pixel elec-
trode 112.
[0043] Typically, the first substrate is an array sub-
strate, and the second substrate is a color-filter substrate.
[0044] Among them, in the case of the liquid crystal
display panel being supplied with power, the voltage ap-
plied to the first common electrode 111 is consistent with
the voltage applied to the second common electrode 121;
and the pixel electrode 112 is typically connected with a
drain of a thin film transistor in the pixel structure on the
first substrate.
[0045] Typically, the first common electrode 111, the
second common electrode 121 and the pixel electrode
112 are all made of the material of indium-tin oxide (ITO).
[0046] Preferably, the structure of the set of layers be-
ing different at a position directly opposite to the first com-
mon electrode 111 from that at a position directly opposite
to the pixel electrode 112, comprises the case in which:
[0047] The second common electrode 121 in the set
of layers is in a concave-convex shape, wherein the dis-
tance between a concave-shaped portion 42 of the sec-
ond common electrode 121 and the first substrate is
smaller than the distance between a convex-shaped por-
tion 41 of the second common electrode 121 and the first
substrate; and moreover, the concave-shaped portion 42
of the second common electrode 121 is located at a po-
sition directly opposite to the first common electrode 111,
and the convex-shaped portion 41 of the second common
electrode 121 is located at a position directly opposite to
the pixel electrode 112.
[0048] Among them, the method for making the second

7 8 



EP 2 755 081 B1

6

5

10

15

20

25

30

35

40

45

50

55

common electrode in a concave-convex shape, may be
as shown in FIG 6, which can be done as below: at the
locations of the concave-shaped portions of the second
common electrode on the second substrate, firstly an in-
sulating substance is used to form a stripe with a certain
thickness (represented by the pure black blocks in FIG.
6), and then the second common electrode is formed
thereon.
[0049] In this embodiment, the concave-shaped por-
tion of the second common electrode is located at a po-
sition directly opposite to the first common electrode, and
the convex-shaped portion of the second common elec-
trode is located at a position directly opposite to the pixel
electrode, which makes the distance between the pixel
electrode 112 and the concave-shaped portion 42 on the
second common electrode 121 less than the distance
between the pixel electrode 112 and the convex-shaped
portion 41. Thus, with respect to the liquid crystal display
panel shown in FIG. 2, the oblique electric field formed
by the second common electrode and the pixel electrode
is increased, so that the alignment direction of the liquid
crystal molecules in the liquid crystal layer deviate from
a vertical position by a larger tilt angle with respect to the
prior art, which further improves the light-transmittance
of the liquid crystal display panel, and thereby enhancing
the display effect of the liquid crystal display panel.
[0050] Further preferably, the width of the concave-
shaped portion 42 of the second common electrode 121
is consistent with the width of the first common electrode
111.
[0051] On the basis of the liquid crystal display panel
shown in FIG. 6, the light-transmittance of the liquid crys-
tal display panel can be further improved by adopting the
following two ways.
[0052] The first way: as shown in FIG. 7, based on the
liquid crystal display panel shown in FIG. 6, the structure
of the set of layers being different at a position directly
opposite to the first common electrode 111 from that at
a position directly opposite to the pixel electrode 112,
further comprises the case in which:
[0053] The dielectric layer 122 in the set of layers com-
prises: a first dielectric unit 61 and a second dielectric
unit 62, arranged at an interval and closely linked to each
other; wherein, the first dielectric unit 61 is located at a
position directly opposite to the first common electrode
111, and the second dielectric unit 62 is located at a po-
sition directly opposite to the pixel electrode 112; and the
dielectric constant of the first dielectric unit 61 is greater
than that of the second dielectric unit 62.
[0054] In this way, on the basis of the liquid crystal
display panel shown in FIG. 6, the light-transmittance of
the liquid crystal display panel can be further improved.
[0055] The second way: as shown in FIG 8, based on
the liquid crystal display panel shown in FIG 6, the con-
vex-shaped portion 41 of the second common electrode
121 is further formed with a slit 43, and the slit 43 is
located at a position directly opposite to the pixel elec-
trode 112. This scheme incorporates the scheme provid-

ed with a slit in the second embodiment, which makes
the oblique electric field formed by the second common
electrode 121 and the pixel electrode 112 further in-
creased, so that the alignment direction of the liquid crys-
tal molecules in the liquid crystal layer deviate from a
vertical position by a larger tilt angle with respect to the
prior art, which further improves the light-transmittance
of the liquid crystal display panel.
[0056] Further preferably, the width of the slit 43 is con-
sistent with the width of the pixel electrode 112.
[0057] In addition, for further improving the light-trans-
mittance of the liquid crystal display panel, further pref-
erably, as shown in FIG. 9, based on the liquid crystal
display panel shown in FIG. 6, both the first way and the
second way as described above can be adopted at the
same time, so as to improve the light-transmittance of
the liquid crystal display panel as much as possible. It
should be noted that, the first implementation and the
second implementation take the above description for
reference, which is no more explained here.
[0058] An embodiment of the present disclosure fur-
ther provides a liquid crystal display, which comprises a
liquid crystal display panel, and a backlight source pro-
viding backlight for the liquid crystal display panel; the
liquid crystal display panel may be any one of the liquid
crystal display panels described above in accordance
with the embodiments of the present disclosure.
[0059] The protection scope of the present invention
is defined by the appended claims.

Claims

1. A vertical alignment liquid crystal display panel, com-
prising: a first substrate (11) and a second substrate
(12), disposed opposite to each other to form a cell,
as well as a liquid crystal layer (13) between the two
substrates;
wherein, on the first substrate (11), there is formed
a first common electrode (111) and a pixel electrode
(112), arranged at an interval; on the second sub-
strate, there is formed a set of layers, the set of layers
comprising: a second common electrode (121), and
a dielectric layer (122) covering the side of the sec-
ond common electrode (121) facing the first sub-
strate (11); and
the structure of the set of layers is different at a po-
sition directly opposite to the first common electrode
(111) from that at a position directly opposite to the
pixel electrode (112);
characterized in that the dielectric layer (122) in
the set of layers comprises a first dielectric unit (61)
and a second dielectric unit (62), arranged at an in-
terval and closely linked to each other, wherein the
first dielectric unit (61) is located at a position directly
opposite to the first common electrode (111), and
the second dielectric unit (62) is located at a position
directly opposite to the pixel electrode (112); and the
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dielectric constant of the first dielectric unit (61) is
greater than that of the second dielectric unit (62).

2. The liquid crystal display panel according to Claim
1, characterized in that, the width of the first die-
lectric unit (61) is consistent with the width of the
second dielectric unit (62).

3. The liquid crystal display panel according to any one
of claims 1, 2,
characterized in that, the structure of the set of lay-
ers being different at a position directly opposite to
the first common electrode (111) from that at a po-
sition directly opposite to the pixel electrode (112)
comprises a case in which:

on the second common electrode (121) in the
set of layers, there is formed a slit (31), and the
slit (31) is located at a position directly opposite
to the pixel electrode (112).

4. The liquid crystal display panel according to Claim
3, characterized in that, the width of the slit (31) is
consistent with the width of the pixel electrode (112).

5. A vertical alignment liquid crystal display panel,
which includes: a first substrate (11) and a second
substrate (12), disposed opposite to each other to
form a cell, as well as a liquid crystal layer (13) be-
tween the two substrates;
wherein, on the first substrate (11), there is formed
a first common electrode (111) and a pixel electrode
(112), arranged at an interval; on the second sub-
strate (12), there is formed with a set of layers, the
set of layers comprising: a second common elec-
trode (121), and a dielectric layer (122) covering the
side of the second common electrode (121) facing
the first substrate (11),
the structure of the set of layers being different at a
position directly opposite to the first common elec-
trode (111) from that at a position directly opposite
to the pixel electrode (112);
characterized in that: with respect to the second
substrate (12), the second common electrode (121)
in the set of layers is in a concave-convex shape,
wherein the distance between a concave-shaped
portion (42) of the second common electrode (121)
and the first substrate (11) is smaller than the dis-
tance between a convex-shaped portion (41) of the
second common electrode (121) and the first sub-
strate (11); and the concave-shaped portion (42) of
the second common electrode (121) is located at a
position directly opposite to the first common elec-
trode (111), and the convex-shaped portion (41) of
the second common electrode (121) is located at a
position directly opposite to the pixel electrode (112).

6. The liquid crystal display panel according to Claim

5, characterized in that, the width of the concave-
shaped portion (42) of the second common electrode
(121) is consistent with the width of the first common
electrode (111).

7. The liquid crystal display panel according to Claim
5,characterized in that, the convex-shaped portion
(41) of the second common electrode (121) is formed
with a slit (43), and the slit (43) is located at a position
directly opposite to the pixel electrode (112).

8. The liquid crystal display panel according to Claim
7, characterized in that, the width of the slit (43) is
consistent with the width of the pixel electrode (112).

9. A liquid crystal display comprising: a liquid crystal
display panel, and a backlight source providing back-
light for the liquid crystal display panel, character-
ized in that, the liquid crystal display panel is in ac-
cordance with any one of claims 1 -8.

Patentansprüche

1. Vertikalausrichtungs-Flüssigkristallanzeigetafel,
umfassend: ein erstes Substrat (11) und ein zweites
Substrat (12), einander gegenüber angeordnet, um
eine Zelle zu bilden, und eine Flüssigkristallschicht
(13) zwischen den zwei Substraten;
wobei auf dem ersten Substrat (11) eine erste ge-
meinsame Elektrode (111) und eine Pixelelektrode
(112), angeordnet bei einem Intervall, gebildet sind;
wobei auf dem zweiten Substrat ein Set aus Schich-
ten gebildet ist, wobei das Set aus Schichten um-
fasst: eine zweite gemeinsame Elektrode (121) und
eine dielektrische Schicht (122), welche die Seite
der zweiten
gemeinsamen Elektrode (121), die zu dem ersten
Substrat (11) zeigt, bedeckt; und
wobei die Struktur des Sets aus Schichten sich an
einer Position direkt gegenüber der ersten gemein-
samen Elektrode (111) von der an einer Position di-
rekt gegenüber der Pixelelektrode (112) unterschei-
det;
dadurch gekennzeichnet, dass die dielektrische
Schicht (122) in dem Set aus Schichten eine erste
dielektrische Einheit (61) und eine zweite dielektri-
sche Einheit (62) umfasst, angeordnet bei einem In-
tervall und dicht miteinander verbunden, umfasst,
wobei die erste dielektrische Einheit (61) an einer
Position direkt gegenüber der ersten gemeinsamen
Elektrode (111) lokalisiert ist, und wobei die zweite
dielektrische Einheit (62) an einer Position direkt ge-
genüber der Pixelelektrode (112) lokalisiert ist; und
wobei die dielektrische Konstante der ersten dielek-
trischen Einheit (61) größer ist als diejenige der zwei-
ten dielektrischen Einheit (62).
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2. Flüssigkristallanzeigetafel gemäß Anspruch 1, da-
durch gekennzeichnet, dass die Breite der ersten
dielektrischen Einheit (61) mit der Breite der zweiten
dielektrischen Einheit (62) konsistent ist.

3. Flüssigkristallanzeigetafel gemäß einem der An-
sprüche, 1, 2, dadurch gekennzeichnet, dass das
Abweichen der Struktur des Sets aus Schichten an
einer Position direkt gegenüber der ersten gemein-
samen Elektrode (111) von derjenigen an einer Po-
sition direkt gegenüber der Pixelelektrode (112) ei-
nen Fall umfasst, wobei:

auf der zweiten gemeinsamen Elektrode (121)
in dem Set aus Schichten ist ein Schlitz (31 ge-
bildet, und der Schlitz (31) ist bei einer Position
direkt gegenüber der Pixelelektrode (112) loka-
lisiert.

4. Flüssigkristallanzeigetafel gemäß Anspruch 3, da-
durch gekennzeichnet, dass die Breite des Schlit-
zes (31) mit der Breite der Pixelelektrode (112) kon-
sistent ist.

5. Vertikalausrichtungs-Flüssigkristallanzeigetafel,
welche aufweist: ein erstes Substrat (11) und ein
zweites Substrat (12), die einander gegenüber an-
geordnet sind zur Bildung einer Zelle, und eine Flüs-
sigkristallschicht (13) zwischen den zwei Substra-
ten;
wobei auf dem ersten Substrat (11) eine erste ge-
meinsame Elektrode (111) und eine Pixelelektrode
(112), angeordnet bei einem Intervall, ausgebildet
sind; wobei auf dem zweiten Substrat (12) ein Set
aus Schichten gebildet ist, wobei das Set aus
Schichten umfasst: eine zweite gemeinsame Elek-
trode (121) und eine dielektrische Schicht (122), wel-
che die Seite der zweiten gemeinsamen Elektrode
(121), die dem ersten Substrat (11) zugewandt ist,
bedeckt,
wobei die Struktur des Sets aus Schichten an einer
Position direkt gegenüber der ersten gemeinsamen
Elektrode (111) verschieden ist von derjenigen an
einer Position direkt gegenüber der Pixelelektrode
(112);
dadurch gekennzeichnet, dass: bezüglich des
zweiten Substrates (12) besitzt die zweite gemein-
same Elektrode (121) in dem Set aus Schichten eine
konkav-konvexe Gestalt, wobei die Distanz zwi-
schen einem konkav gestalteten Bereich (42) der
zweiten gemeinsamen Elektrode (121) und dem ers-
ten Substrat (11) kleiner ist als die Distanz zwischen
einem konvex gestalteten Bereich (41) der zweiten
gemeinsamen Elektrode (121) und dem ersten Sub-
strat (11); und wobei der konkav gestaltete Bereich
(42) der zweiten gemeinsamen Elektrode (121) an
einer Position direkt gegenüber der ersten gemein-
samen Elektrode (111) lokalisiert ist, und wobei der

konvex gestaltete Bereich (41) der zweiten gemein-
samen Elektrode (121) an einer Position direkt ge-
genüber der Pixelelektrode (112) lokalisiert ist.

6. Flüssigkristallanzeigetafel gemäß Anspruch 5, da-
durch gekennzeichnet, dass die Breite des konkav
gestalteten Bereiches (42) der zweiten gemeinsa-
men Elektrode (121) konsistent ist mit der Breite der
ersten gemeinsamen Elektrode (111).

7. Flüssigkristallanzeigetafel gemäß Anspruch 5, da-
durch gekennzeichnet, dass der konvex gestaltete
Bereich (41) der zweiten gemeinsamen Elektrode
(121) mit einem Schlitz (43) ausgebildet ist und dass
der Schlitz (43) an einer Position direkt gegenüber
der Pixelelektrode (112) lokalisiert ist.

8. Flüssigkristallanzeigetafel gemäß Anspruch 7, da-
durch gekennzeichnet, dass die Breite des Schlit-
zes (43) mit der Breite der Pixelelektrode (112) kon-
sistent ist.

9. Flüssigkristallanzeige, umfassend: eine Flüssigkris-
tallanzeigetafel und eine Hintergrundlichtquelle,
welche Hintergrundbeleuchtung für die Flüssigkris-
tallanzeigetafel liefert, dadurch gekennzeichnet,
dass die Flüssigkristallanzeigetafel gemäß einem
der Ansprüche 1 - 8 ist.

Revendications

1. Un panneau d’affichage à cristaux liquides à aligne-
ment vertical, comprenant : un premier substrat (11)
et un deuxième substrat (12) disposés l’un en face
de l’autre pour former une cellule, ainsi qu’une cou-
che de cristaux liquides (13) entre les deux
substrats ;
dans lequel sur le premier substrat (11) sont formés
une première électrode commune (111) et une élec-
trode de pixel (112) agencées à un intervalle ; sur le
deuxième substrat est formé un ensemble de cou-
ches, l’ensemble de couches comprenant : une
deuxième électrode commune (121), et une couche
diélectrique (122) couvrant le côté de la deuxième
électrode commune (121) faisant face au premier
substrat (11) ; et
la structure de l’ensemble de couches est différente
à une position directement opposée à la première
électrode commune (111) de celle à une position
directement opposée à l’électrode de pixel (112) ;
caractérisé en ce que la couche diélectrique (122)
dans l’ensemble de couches comprend une premiè-
re unité diélectrique (61) et une deuxième unité dié-
lectrique (62) agencées à un intervalle et étroitement
reliées entre elles, dans lequel la première unité dié-
lectrique (61) est située à une position directement
opposée à la première électrode commune (111), et
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la deuxième unité diélectrique (62) est située à une
position directement opposée à l’électrode de pixel
(112) ; et la constante diélectrique de la première
unité diélectrique (61) est supérieure à celle de la
deuxième unité diélectrique (62).

2. Le panneau d’affichage à cristaux liquides selon la
revendication 1, caractérisé en ce que la largeur
de la première unité diélectrique (61) correspond à
la largeur de la deuxième unité diélectrique (62).

3. Le panneau d’affichage à cristaux liquides selon
l’une quelconque des revendications 1 et 2, carac-
térisé en ce que la structure de l’ensemble de cou-
ches qui est différente à une position directement
opposée à la première électrode commune (111) de
celle à une position directement opposée à l’électro-
de de pixel (112) comprend un cas dans lequel :

sur la deuxième électrode commune (121) dans
l’ensemble de couches est formée une fente
(31), et la fente (31) est située à une position
directement opposée à l’électrode de pixel
(112).

4. Le panneau d’affichage à cristaux liquides selon la
revendication 3, caractérisé en ce que la largeur
de la fente (31) correspond à la largeur de l’électrode
de pixel (112).

5. Un panneau d’affichage à cristaux liquides à aligne-
ment vertical, qui comprend : un premier substrat
(11) et un deuxième substrat (12) disposés en face
l’un de l’autre pour former une cellule, ainsi qu’une
couche de cristaux liquides (13) entre les deux
substrats ;
dans lequel sur le premier substrat (11) sont formés
une première électrode commune (111) et une élec-
trode de pixel (112) agencées à un intervalle ; sur le
deuxième substrat est formé un ensemble de cou-
ches, l’ensemble de couches comprenant : une
deuxième électrode commune (121), et une couche
diélectrique (122) couvrant le côté de la deuxième
électrode commune (121) faisant face au premier
substrat (11),
la structure de l’ensemble de couches étant différen-
te à une position directement opposée à la première
électrode commune (111) de celle à une position
directement opposée à l’électrode de pixel (112) ;
caractérisé en ce que : concernant le deuxième
substrat (12), la deuxième électrode commune (121)
dans l’ensemble de couches est sous une forme con-
cave-convexe, dans lequel la distance entre une por-
tion de forme concave (42) de la deuxième électrode
commune (121) et le premier substrat (11) est infé-
rieure à la distance entre une portion de forme con-
vexe (41) de la deuxième électrode commune (121)
et le premier substrat (11) ; et la portion de forme

concave (42) de la deuxième électrode commune
(121) est située à une position directement opposée
à la première électrode commune (111), et la portion
de forme convexe (41) de la deuxième électrode
commune (121) est située à une position directe-
ment opposée à l’électrode de pixel (112).

6. Le panneau d’affichage à cristaux liquides selon la
revendication 5, caractérisé en ce que la largeur
de la portion de forme concave (42) de la deuxième
électrode commune (121) correspond à la largeur
de la première électrode commune (111).

7. Le panneau d’affichage à cristaux liquides selon la
revendication 5, caractérisé en ce que la portion
de forme convexe (41) de la deuxième électrode
commune (121) est formée avec une fente (43), et
la fente (43) est située à une position directement
opposée à l’électrode de pixel (112).

8. Le panneau d’affichage à cristaux liquides selon la
revendication 7, caractérisé en ce que la largeur
de la fente (43) correspond à la largeur de l’électrode
de pixel (112).

9. Un dispositif d’affichage à cristaux liquides,
comprenant : un panneau d’affichage à cristaux li-
quides, et une source de rétroéclairage procurant un
rétroéclairage pour le panneau d’affichage à cristaux
liquides, caractérisé en ce que le panneau d’affi-
chage à cristaux liquides est selon l’une quelconque
des revendications 1 à 8.
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