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COLOR FILTER SUBSTRATE AND LIQUID
CRYSTAL DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention belongs to the field of liquid
crystal display technology, in particular to a color filter sub-
strate and a liquid crystal display device.

BACKGROUND OF THE INVENTION

[0002] TFT-LCD (thin film transistor liquid crystal dis-
play) is an important flat panel display device. Depending on
the direction of the electric field driving the liquid crystal,
TFT-LCD can be classified into a vertical electric field type
and a horizontal electric field type. The vertical electric field
type TFT-LCD requires pixel electrodes formed on an array
substrate, and common electrodes formed on a substrate to be
aligned and assembled with the array substrate (e.g. a color
filter substrate), as in the commonly used TN mode; the
horizontal electric field type TFT-LCD requires pixel elec-
trodes and common electrodes respectively formed on the
array substrate, as in the ADS mode (advanced ultra-dimen-
sional field switching mode) or in the IPS mode.

[0003] As shown in FIG. 1, a new type of TFT-LCD is
currently developed on the basis of the conventional horizon-
tal electric field type TFT-LCD, the new TFT-LCD compris-
ing a strip-shaped pixel electrode 103 and a strip-shaped
second common electrode 104 formed on an array substrate
102 as well as a plate-shaped first common electrode 105
formed on a color filter substrate 101. In the conventional
horizontal electric field type TFT-LCD, a phenomenon of
liquid crystal phase error would occur in the liquid crystal
molecules due to the electric field formed between the strip-
shaped pixel electrode and the strip-shaped second common
electrode on thearray substrate, i.e. ablack line (caused by the
liquid crystal phase error) appears between the strip-shaped
pixel electrode 103 and the strip-shaped second common
electrode 104 as shown in FI1G. 3, while in the structure of the
TFT-LCD shown in FIG. 1, the plate-shaped first common
electrode 105 is formed on the color filter substrate 101,
therefore the phenomenon of the liquid crystal phase error
can be avoided. The array substrate 102 in the above men-
tioned TEFT-LCD 1s similar to the IPS mode, the solution is
also possible if the array substrate 102 is implemented in the
ADS mode wherein the second common electrode is a plate-
shaped electrode and the pixel electrode is a stripe-shaped
electrode; or the pixel electrode is a plate-shaped electrode
and the second common electrode is a strip-shaped electrode.
[0004] As shown in FIG. 2, on the basis of the TFT-LCD
having the structure as shown in FIG. 1, a dielectric layer
(over coater) 106 is formed on the first common electrode 105
of the color filter substrate 101, wherein the dielectric layer
106 is typically made of insulating material such as acrylic
resin. By comparing the distribution diagram of the electric
field equipotential lines as shown in FIG. 1 and FIG. 2, it can
be seen in the structure of the TFT-LCD of FIG. 2 that, lateral
equipotential lines are substantially distributed in the dielec-
tric layer 106, and the amount of vertical equipotential lines
distributed in the liquid crystal layer is also increased, thus the
TFT-LCD having the structure shown in FIG. 2 may facilitate
transition of the liquid crystal molecules from an upright state
to an inclined state, thereby improving the transmittance of
the TFT-LCD having the structure shown in FIG. 2. In addi-
tion, comparing the display screens shown in FIGS. 3 and 4,
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it can be seen that the brightness of the TFT-LCD having the
structure shown in FIG. 2 is increased as compared to the
conventional horizontal electric field type TFT-LCD.

[0005] Brightness of a liquid crystal display device is
related to the angle between the liquid crystal molecule and
light. When aliquid crystal molecule has a certain orientation,
the brightness of a same location on the liquid crystal display
device as observed from different positions outside the liquid
crystal display device is different, this is because the light
output angles from a same location on the liquid crystal
display device as observed from different positions outside
the liquid crystal display device are different, so that the
angles between the liquid crystal molecules and light are
different. For this reason, if the liquid crystal molecules
within a pixel unit have a single orientation or the difference
among the orientation is rather small, the brightness of the
pixel unit observed from different positions outside the liquid
crystal display device is different, that is, a phenomenon of
color shift occurs. Although the liquid crystal molecules in
the liquid crystal display device have different deflection
directions under the influence of electric field, the liquid
crystal molecule have few orientations, so that color shift
occurs.

SUMMARY OF THE INVENTION

[0006] In order to solve the above problems in the existing
liquid crystal display device, the present invention provides a
color filter substrate and a liquid crystal display device which
can improve the transmittance and further overcome the color
shift problem.

[0007] To solve the above problem, the present invention
provides a color filter substrate comprising: a first substrate, a
black matrix and a color film layer provided on the first
substrate, wherein the color film layer comprises a plurality of
pixel units arranged periodically and repeatedly in a matrix,
each pixel unit includes at least two sub-pixels of different
colors, each sub-pixel comprises a color filter film, a first
common electrode disposed on the color filter film, and a
dielectric layer disposed on the first common electrode,
wherein the thicknesses of the dielectric layer at at least two
locations within each pixel unit are different.

[0008] Preferably, in at least one sub-pixel of each pixel
unit, the thicknesses of the dielectric layer at at least two
locations are different.

[0009] Preferably, in each sub-pixel of each pixel unit, the
thicknesses of the dielectric layer at at least two locations are
different.

[0010] Preferably, in each sub-pixel of each pixel unit, the
dielectric layer has a first thickness at a peripheral area sut-
rounding a central area, and has a second thickness at the
central area, the first thickness is larger than the second thick-
ness.

[0011] Preferably, in each sub-pixel of each pixel unit, the
dielectric layer is symmetry with respect to a central axis of
the sub-pixel.

[0012] Preferably, in at least one sub-pixel of each pixel
unit, the thickness of the dielectric layer changes gradually
along a first direction.

[0013] Preferably, in at least one sub-pixel of each pixel
unit, an angle between a surface of the dielectric layer away
from the first common electrode and the plane where the first
substrate is located is a, and a ranges from 5 to 10 degrees.
[0014] Further preferably, the pixel unit includes a red sub-
pixel, a green sub-pixel and a blue sub-pixel, and at the red
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sub pixel, the angle between a surface of the dielectric layer
away from the first common electrode and the plane where the
first substrateis located is aR; at the green sub pixel, theangle
between a surface of the dielectric layer away from the first
common electrode and the plane where the first substrate is
located is aG; at the blue sub pixel, the angle between a
surface of the dielectric layer away from the first common
electrode and the plane where the first substrate is located is
aB, wherein aR=a.G=aB.

[0015] Further preferably, the maximum thickness of the
dielectric layer at the red sub-pixel is dR, the maximum
thickness of the dielectric layer at the green sub-pixel is dG,
and the maximum thickness of the dielectric layer at the blue
sub-pixel is dB, wherein dR>dG>dB.

[0016] Alternatively, the maximum thickness of the dielec-
tric layer at the red sub-pixel is dR, the maximum thickness of
the dielectric layer at the green sub-pixel is dG, and the
maximum thickness of the dielectric layer at the blue sub-
pixel is dB, wherein dR=AG=dB.

[0017] Further preferably, the pixel unit includes a red sub-
pixel, a green sub-pixel and a blue sub-pixel, and at the red
sub pixel, the angle between a surface of the dielectric layer
away from the common electrode and the plane where the first
substrate is located is aR; at the green sub pixel, the angle
between a surface of the dielectric layer away from the com-
mon electrode and the plane where the first substrate is
located is aG; at the blue sub pixel, the angle between a
surface of the dielectric layer away from the common elec-
trode and the plane where the first substrate is located is oB,
wherein oR>aG>aoB.

[0018] Preferably, the dielectric constant of the dielectric
layer ranges from 2 to 5.

[0019] Preferably, the material of the dielectric layer is
acrylic resin.
[0020] Preferably, the thickness of the dielectric layer

ranges from 1.5 t0 6.5 pm.

[0021] To solve the above problem, the present invention
provides a liquid crystal display device comprising an array
substrate and the color filter substrate described above.
[0022] Preferably, the array substrate comprises a second
substrate, pixel electrodes and second common electrodes;
[0023] the pixel electrodes and the second common elec-
trodes are strip-shaped electrodes disposed with intervals on
the second substrate.

[0024] Preferably, the array substrate comprises a second
substrate, pixel electrodes, second common electrodes and an
insulation layer;

[0025] the pixel electrodes are plate-shaped electrodes dis-
posed on the second substrate;

[0026] the second common electrodes are strip-shaped
electrodes disposed above the pixel electrodes, and are sepa-
rated from the pixel electrodes by a planarization layer.
[0027] Preferably, the array substrate comprises a second
substrate, pixel electrodes, second common electrodes and an
insulation layer;

[0028] the second common electrodes are a plate-shaped
electrodes disposed on the second substrate;

[0029] the pixel electrodes are strip-shaped electrodes dis-
posed above the second common electrodes, and are sepa-
rated from the second common electrode by a planarization
layer.

[0030] Inthe color filter substrate of the present invention,
the thicknesses of the dielectric layer at at least two locations
within each pixel unit are different, thus in a liquid crystal
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display device formed by the color filter substrate and the
array substrate which are aligned and assembled, the distri-
butions of the equipotential lines between the pixel electrodes
on the array substrate corresponding to the locations of dif-
ferent thicknesses of the dielectric layer and the second com-
mon electrode are different, so that the deflection directions
of liquid crystal molecules in the liquid crystal display device
are dispersed, the brightness of a same location on the liquid
crystal display device when observed from different angles is
substantially the same, thereby reducing the color shift. Fur-
ther, the more dispersed the deflection direction of liquid
crystal molecules are, the further the color shift can be
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1isa schematic view of a liquid crystal display
device formed by disposing a plate-shaped common elec-
trode on a color filter substrate of conventional IPS mode
horizontal electric field type liquid crystal display device;
[0032] FIG.2isaschematic view of a liquid crystal display
device formed by disposing a dielectric layer on the plate-
shaped common electrode of the color filter substrate in the
liquid crystal display device shown in FIG. 1;

[0033] FIG. 3 is a schematic view of a display screen of an
existing conventional IPS horizontal electric field type liquid
crystal display device;

[0034] FIG. 4is a schematic view of a display screen ofthe
liquid crystal display device shown in FIG. 2;

[0035] FIG. 5 is a schematic view of an example of the
liquid crystal display device according to the first embodi-
ment of the present invention;

[0036] FIGS. 6, 7, 8, 9 are schematic views of other
examples of the liquid crystal display device according to the
first embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0037] Inorderto make those skilled in the art better under-
stand the technical solution of the invention, the present
invention is further described below in details in conjunction
with the accompanying drawings and specific embodiments.
[0038] The present invention provides a color filter sub-
strate comprising: a first substrate, a black matrix and a color
film layer provided on the first substrate, wherein the color
film layer comprises a plurality of pixel units arranged peri-
odically and repeatedly in a matrix, each pixel unitincludes at
least two sub-pixels of different colors, each sub-pixel com-
prises a color filter film, a first common electrode disposed on
the color filter film, and a dielectric layer disposed on the first
common electrode, wherein the thicknesses of the dielectric
layer at at least two locations within each pixel unit are
different. The color filter substrate is aligned and assembled
with an array substrate to form a liquid crystal display device
as shown in FIGS. 5 through 9.

[0039] Inthe above-described liquid crystal display device,
the thicknesses of the dielectric layer at at least two locations
within each pixel unit are different, thus the distributions of
the equipotential lines between the pixel electrodes on the
array substrate corresponding to locations of different thick-
nesses of the dielectric layer and the second common elec-
trode are different, so that the deflection directions of liquid
crystal molecules in the liquid crystal display device are
dispersed, and the brightness of a same location on the liquid
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crystal display device when observed from different angles is
substantially the same, thereby reducing the color shift. Fur-
ther, the more dispersed the deflection directions of liquid
crystal molecules are, the further the color shift can be
reduced.

[0040] Preferably, the dielectric constant of the dielectric
layer ranges from 2 to 5; the material of the dielectric layer is
acrylic resin; of course other dielectric material is also pos-
sible. Preferably, the thickness of the dielectric layer ranges
from 1.5t0 6.5 pm, such thickness makes the transmittance of
the liquid crystal display device as larger as possible, thereby
improving the display effect of the liquid crystal display
device. Of course, the thickness of the dielectric layer may not
be limited in the range of 1.5 to 6.5 pm, those skilled in the art
can set a value depending on specific conditions.

[0041] Preferably, the array substrate comprises a second
substrate, pixel electrodes and second common electrodes;
the pixel electrodes and the second common electrodes are
strip-shaped electrodes disposed with intervals on the second
substrate. In this case, the electric field generated by the pixel
electrodes and the second common electrodes arranged on the
second substrate is the IPS horizontal electric field. Also
preferably, the pixel electrodes are plate-shaped electrodes
disposed on the second substrate; the second common elec-
trodes are strip-shaped electrodes disposed above the pixel
electrodes, and are separated from the pixel electrodes by a
planarization layer. Further preferably, the second common
electrodes are plate-shaped electrodes disposed on the second
substrate; the pixel electrodes are strip-shaped electrodes dis-
posed above the second common electrodes, and are sepa-
rated from the second common electrodes by a planarization
layer. In this case, the electric field generated by the pixel
electrodes and the second common electrodes arranged on the
second substrate is the ADS horizontal electric field.

[0042] Details will be described in the following embodi-
ments for better understanding of the present invention.

First Embodiment

[0043] As shown in FIGS. § through 9, the present inven-
tion provides a color filter substrate 101 comprising: a first
substrate (not shown), a black matrix (not shown) and a color
film layer (not shown) provided on the first substrate, wherein
the color film layer comprises a plurality of pixel units
arranged periodically and repeatedly in a matrix, each pixel
unit includes at least two sub-pixels of different colors, each
sub-pixel comprises a color filter film (not shown in the
figure, the color of the color filter film is the same as the
sub-pixel), a first common electrode 105 disposed on the
color filter film, and a dielectric layer 106 disposed on the first
common electrode 105. The color filter substrate 101 is
aligned and assembled with an array substrate 102 to form a
liquid crystal display device.

[0044] The thicknesses of the dielectric layer 106 at at least
two locations within each pixel unit are different. Further-
more, in at least one sub-pixel of each pixel unit, the thick-
nesses of the dielectric layer 106 at at least two locations are
different. Specifically, in an example of the present embodi-
ment, each pixel unit includes sub-pixels of three different
colors, i.e. red, green and blue, the thicknesses of the dielec-
tric layer 106 at the sub-pixels of at least one color of each
pixel unit are different. In this case, the distributions of the
equipotential lines between the pixel electrodes 103 on the
array substrate 102 corresponding to the locations of different
thicknesses of the dielectric layer 106 and the second com-
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mon electrode 104 are different, so that the deflection direc-
tions of liquid crystal molecules in the liquid crystal display
device are dispersed, and the brightness of a same location on
the liquid crystal display device when observed from differ-
ent angles is substantially the same, thereby reducing the
color shift. If the dielectric layer 106 has more locations
having different thicknesses, the deflection directions of lig-
uid crystal molecules will be further dispersed, and the color
shift can be further reduced.

[0045] As shown in FIG. 5, as one case of the present
embodiment, preferably, in each sub-pixel of each pixel unit,
the thicknesses of the dielectric layer 106 at at least two
locations are different. Further preferably, in each sub-pixel
of each pixel unit, the dielectric layer 106 has two different
thicknesses, wherein a peripheral area surrounding a central
area of the dielectric layer 106 has a first thickness, the central
area of the dielectric layer 106 has a second thickness, and the
first thickness is larger than the second thickness.

[0046] Preferably, in each sub-pixel of each pixel unit, the
dielectric layer 106 is symmetry with respect to a central axis
of the sub-pixel (parallel to the first substrate). In this case, the
view angle of the liquid crystal display device can be made
symmetry, and the display effect of the liquid crystal display
device would be better. Meanwhile, the dielectric layer 106
has different thicknesses, so that the color shift can be
reduced.

[0047] As shown in FIG. 6, as another case of the present
embodiment, preferably, in at least one sub-pixel of each
pixel unit, the thickness of the dielectric layer 106 changes
gradually along a first direction. It should be noted that, here
the first direction may be the direction where the gate lines are
arranged, or may be the direction where the data lines are
arranged. Further preferably, the angle between a surface of
the dielectric layer 106 away from the first common electrode
105 and the plane where the first substrate is located is o, and
o ranges from 5 to 10 degrees.

[0048] Specifically, take the configuration where each pixel
unit includes sub-pixels of three different colors red, green
and blue, and the thickness of the dielectric layer at the
sub-pixel of each color changes gradually along the first
direction as an example, wherein at the red sub pixel, the
angle between a surface of the dielectric layer 106 away from
the first common electrode 105 and the plane where the first
substrate is located is oR, at the green sub pixel, the angle
between a surface of the dielectric layer 106 away from the
first common electrode 105 and the plane where the first
substrate is located is G, and at the blue sub pixel, the angle
between a surface of the dielectric layer 106 away from the
first common electrode 105 and the plane where the first
substrate is located is aB, each of @R, aG, aB ranges from 5
to 10 degrees. That is, the dielectric layer 106 disposed on the
color filter films of red, green, blue sub-pixels has a structure
in which the thickness is gradually increasing. In this case, the
distributions of the equipotential lines between the pixel elec-
trodes 103 on the array substrate 102 corresponding to the
locations of different thicknesses of the dielectric layer 106 in
the same color sub-pixel and the second common electrode
104 are different, so that the deflection directions of liquid
crystal molecules in the liquid crystal display device are
dispersed, and the brightness of a same location on the liquid
crystal display device when observed from different angles is
substantially the same, thereby reducing the color shift.
[0049] As shown in FIGS. 7 and 8, when aR=0G=aB,
there are two different cases as follows.
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[0050] Asshownin FIG. 7, preferably, the maximum thick-
ness of the dielectric layer 106 at the red sub-pixel is dR, the
maximum thickness of the dielectric layer 106 at the blue
sub-pixel is dG, and the maximum thickness of the dielectric
layer 106 at the green sub-pixel is dB, wherein dR>dG>dB. It
should be noted that the transmittances (Tr) of the sub-pixels
of different colors are relevant to the thicknesses (d) of the
dielectric layer 106 and the transmittances of the color filter
films of the sub-pixels of different colors. The transmittances
of the color filter films of the sub-pixels of three different
colors red, green and blue are respectively TrR, TrG, TrB,
while the values of TrR, TrG, TrB are relevant to the color of
corresponding color filter films, the transmittances of the
color filter films of different colors are different. In order to
achieve a maximum transmittance of the liquid crystal dis-
play device, the transmittance of the sub-pixels of each color
in each pixel unit should reach a maximum value, but the
transmittance of the color filter film of the sub-pixel of each
color is constant, therefore it is required that the dielectric
layer 106 at the sub-pixel of each color has different thick-
nesses. It will be appreciated to those skilled in the art that
when the thickness of the dielectric layer 106 is 1.4 um, the
transmittance of a corresponding blue sub-pixel reaches a
maximum value at a wavelength of 450 nm, and the blue light
has highest transmittance at the wavelength of about 450 nm;
accordingly, when the thickness of the dielectric layer 106 is
2.1 pm, the transmittance of a corresponding green sub-pixel
reaches a maximum value at a wavelength of 550 nm, and the
green light has highest transmittance at the wavelength of
about 550 nm; accordingly, when the thickness of the dielec-
tric layer 106 is 3.1 pum, the transmittance of a corresponding
red sub-pixel reaches a maximum value at a wavelength of
650 nm, and the red light has highest transmittance at the
wavelength of about 650 nm. As such, the maximum thick-
ness of the dielectric layer 106 at the blue sub-pixel can be set
to 1.4 pm, such that the ratio of the blue light transmitted
through the liquid crystal layer corresponding to the blue
sub-pixel becomes a maximum value, and accordingly more
light can be transmitted through the blue color filter film; the
maximum thickness of the dielectric layer 106 at the green
sub-pixel can be set to 2.1 pm, such that the ratio of the green
light transmitted through the liquid crystal layer correspond-
ing to the green sub-pixel becomes a maximum value, and
accordingly more light can be transmitted through the green
color filter film; the maximum thickness of the dielectric layer
106 atthe red sub-pixel canbe setto 3.1 um, such that the ratio
of the red light transmitted through the liquid crystal layer
corresponding to the red sub-pixel becomes a maximum
value, and accordingly more light can be transmitted through
the red color filter film. By adjusting the maximum thick-
nesses of the dielectric layer 106 at the red, green, and blue
sub-pixels, the transmittance (Tr) of the entire liquid crystal
display can reach a maximum value, such that the brightness
of the liquid crystal display device can be improved and the
power consumption of the liquid crystal display device can be
reduced. Since the maximum thicknesses of the dielectric
layer 106 at sub-pixels of different colors are different, the
liquid crystal molecules in various angles can be observed
from a certain angle outside the liquid crystal display device,
thereby the color shift can be reduced.

[0051] In the present embodiment, as an example, each
pixel unit of the color filter substrate 101 includes the sub-
pixels of three colors, i.e. red, green and blue, of course each
pixel unit of the color filter substrate 101 may include sub-

Feb. 4,2016

pixels of other colors. In this case, by adjusting the maximum
thicknesses of the dielectric layer 106 at the sub-pixels of
different colors, the transmittance of the liquid crystal display
device can reach a maximum value, and since the maxinmum
thicknesses of the dielectric layer 106 at sub-pixels of differ-
ent colors are different, the color shift can be further reduced.
[0052] AsshowninFIG. 8, itcan also be set as dAR=dG=dB,
as long as at least parts of the dielectric layer 106 at sub-pixels
of different colors have different thicknesses. In this case, the
color shift can also be reduced.

[0053] As shown in FIG. 9, when aR>a.G>aB, the dielec-
tric layer 106 at the red sub-pixel has a largest inclination, the
dielectric layer 106 at the green sub-pixel has a second largest
inclination, and the dielectric layer 106 at the blue sub-pixel
has a smallest inclination. In this case, the liquid crystal
molecules corresponding to the red sub-pixel have the most
dispersed deflection directions, the liquid crystal molecules
corresponding to the green sub-pixel have lowered dispersion
of the deflection directions, and the liquid crystal molecules
corresponding to the blue sub-pixel have further lowered
dispersion of the deflection directions, thus the color shift can
be reduced effectively and the display effect of the liquid
crystal display device can be improved.

[0054] Note that the dielectric layer 106 of different thick-
nesses can be fabricated through conventional exposure pro-
cess by using gray scale mask plate or halftone mask plate or
the like.

[0055] Itshould be understood that above embodiments are
only exemplary embodiments for illustrating the principle of
the present invention; however, the present invention is not
limited thereto. Various variations and improvements can be
made by persons skilled in the art without departing from the
spirit and essence of the present invention, and these varia-
tions and improvements should also be considered to be
within the protection scope of the present invention.

1-19. (canceled)

20. A color filter substrate, comprising: a first substrate, a
black matrix and a color film layer provided on the first
substrate, wherein the color film layer comprises a plurality of
pixel units arranged periodically and repeatedly in a matrix,
each pixel unit includes at least two sub-pixels of different
colors, each sub-pixel comprises a color filter film, a first
common electrode disposed on the color filter film, and a
dielectric layer disposed on the first common electrode,
wherein the thicknesses of the dielectric layer at at least two
locations within each pixel unit are different.

21. The color filter substrate according to claim 20,
wherein the thicknesses of the dielectric layer at at least two
locations are different in at least one sub-pixel of each pixel
unit.

22. The color filter substrate according to claim 21,
wherein the dielectric layer has a first thickness at a peripheral
area surrounding a central area and has a second thickness at
the central area in each sub-pixel of each pixel unit, the first
thickness is larger than the second thickness.

23. The color filter substrate according to claim 22,
wherein the dielectric layer is symmetry with respect to a
central axis of the sub-pixel in each sub-pixel of each pixel
unit.

24. The color filter substrate according to claim 21,
wherein the thickness of the dielectric layer changes gradu-
ally along a first direction in at least one sub-pixel of each
pixel unit.
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25. The color filter substrate according to claim 24,
wherein an angle between a surface of the dielectric layer
away from the first common electrode and the plane where the
first substrate is located is a in at least one sub-pixel of each
pixel unit, and a ranges from 5 to 10 degrees.

26. The color filter substrate according to claim 25,
wherein the pixel unit includes a red sub-pixel, a green sub-
pixel and a blue sub-pixel, the angle between a surface of the
dielectric layer away from the first common electrode and the
plane where the first substrate is located is oR at the red sub
pixel, the angle between a surface of the dielectric layer away
from the first common electrode and the plane where the first
substrate is located is aG at the green sub pixel, and the angle
between a surface of the dielectric layer away from the first
common electrode and the plane where the first substrate is
located is B at the blue sub pixel, wherein aR=aG=cB.

27. The color filter substrate according to claim 26,
wherein the maximum thickness of the dielectric layer at the
red sub-pixel is dR, the maximum thickness of the dielectric
layer at the green sub-pixel is dG, and the maximum thickness
of the dielectric layer at the blue sub-pixel is dB, wherein
dR>dG>dB.

28. The color filter substrate according to claim 27,
wherein the maximum thickness of the dielectric layer at the
red sub-pixel is dR, the maximum thickness of the dielectric
layer at the green sub-pixel is dG, and the maximum thickness
of the dielectric layer at the blue sub-pixel is dB, wherein
dR=dG=dB.

29. The color filter substrate according to claim 25,
wherein the pixel unit includes a red sub-pixel, a green sub-
pixel and a blue sub-pixel, the angle between a surface of the
dielectric layer away from the common electrode and the
plane where the first substrate is located is oR at the red sub
pixel, the angle between a surface of the dielectric layer away
from the common electrode and the plane where the first
substrate is located is aG at the green sub pixel, and the angle
between a surface of the dielectric layer away from the com-
mon electrode and the plane where the first substrate is
located is oB at the blue sub pixel, wherein aR>aG>aB.

30. The color filter substrate according to claim 20,
wherein the dielectric constant of the dielectric layer ranges
from 2 to 5.

31. The color filter substrate according to claim 20,
wherein the material of the dielectric layer is acrylic resin.

32. The color filter substrate according to claim 20,
wherein the thickness of the dielectric layer ranges from 1.5
to 6.5 um.
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33. A liquid crystal display device, comprising an array
substrate and a color filter substrate, the color filter substrate
comprising: a first substrate, a black matrix and a color film
layer provided on the first substrate, wherein the color film
layer comprises a plurality of pixel units arranged periodi-
cally and repeatedly in a matrix, each pixel unit includes at
least two sub-pixels of different colors, each sub-pixel com-
prises a color filter film, a first common electrode disposed on
the color filter film, and a dielectric laver disposed on the first
common electrode, wherein the thicknesses of the dielectric
layer at at least two locations within each pixel unit are
different.

34. The liquid crystal display device according to claim 33,
wherein in the color filter substrate, the thicknesses of the
dielectric layer at at least two locations are different in at least
one sub-pixel of each pixel unit.

35. The liquid crystal display device according to claim 34,
wherein in the color filter substrate, the dielectric layer has a
first thickness at a peripheral area surrounding a central area
and has a second thickness at the central area in each sub-
pixel of each pixel unit, the first thickness is larger than the
second thickness.

36. The liquid crystal display device according to claim 33,
wherein the array substrate comprises a second substrate,
pixel electrodes and second common electrodes;

the pixel electrodes and the second common electrodes are

strip-shaped electrodes disposed with intervals on the
second substrate.

37. The liquid crystal display device according to claim 33,
wherein the array substrate comprises a second substrate,
pixel electrodes, second common electrodes and an insulation
layer;

the pixel electrodes are plate-shaped electrodes disposed

on the second substrate;

the second common electrodes are strip-shaped electrodes

disposed above the pixel electrodes, and are separated
from the pixel electrodes by a planarization layer.

38. The liquid crystal display device according to claim 33,
wherein the array substrate comprises a second substrate,
pixel electrodes, second common electrodes and an insulation
layer;

the second common electrodes are plate-shaped electrodes

disposed on the second substrate;

the pixel electrodes are strip-shaped electrodes disposed

above the second common electrodes, and are separated
from the second common electrode by a planarization
layer.
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