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7) ABSTRACT

A display panel includes a first substrate, a second a second
substrate a second a second substrate parallel and opposite
to the first substrate, a liquid crystal molecules disposed
between the first substrate and the second substrate, a first
and a second polarizers disposed over the first and the
second substrates respectively. The first surface of the first
substrate close to the liquid crystal molecules and a second
surface of the second substrate close to the liquid crystal
molecules includes a first alignment surface and a second
alignment surface, wherein an angle between the alignment
directions of the first and the second alignment surfaces is in
a range of about 90°. The angle between a direction of the
absorption axis of the first polarizer/the second polarizer and
the alignment direction of the first alignment surface/the
second alignment surface is in a range of about 45° respec-
tively.
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DISPLAY PANEL, AND DISPLAY DEVICE AND
ELECTRONIC DEVICE USING THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefits of U.S.
provisional application titled “NEW WIDE VIEW TN
DESIGN” filed on Sep. 21, 2004. All disclosure of this
application is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002]

[0003] The present invention relates to a display panel.
More particularly, the present invention relates to a display
panel of a liquid crystal display device.

[0004] 2. Description of Related Art

[0005] Conventionally, the application of liquid crystal
material as liquid crystal display (LCD) has been broadly
used in many display fields. The generation of LCD twisted
nematic (TN), super twisted nematic (STN) LCD and double
layer STN-LCD has evolved to its use as thin film transistor
(TFT) LCD. The conventional LCD has advantages of thin
thickness, light-weight, low power consuming and radiation
free compared to the conventional cathode ray tube (CRT)
display. However, the conventional LCD at least has the
problem of dependence of brightness and contrast ratio on
view angle, and the problem of gray scale inversion.

[0006] FIG. 1A is a schematic explosive view illustrating
a structure of a conventional LCD panel. Referring to FIG.
1A, LCD panel 100 generally includes an upper substrate
102, a bottom substrate 104, liquid crystal molecules 106
disposed between the substrates 102 and 104, polarizers 108
and 110 disposed above the substrate 102 and under the
substrate 104 respectively, and a light source 112. In general,
the bottom surface of the substrate 102 and the upper surface
of the substrate 104 that are adjacent to the liquid crystal
molecules 106 have to be rubbed to form an alignment
surface for aligning the liquid crystal molecules 106. The
directions D1 and D2 are perpendicular to each other, and
they represent the rubbing directions of the bottom surface
of the transparent substrate 102 and the upper surface of the
substrate 104. As shown in FIG. 1A, the liquid crystal
molecules 106 adjacent to the bottom surface of the sub-
strate 102 and the upper surface of the substrate 104 are
aligned parallel to the directions D1 and D2 respectively.
Between the substrate 102 and 104, the liquid crystal mol-
ecules 106 are aligned in directions that rotate through 90°
from the bottom surface of the substrate 102 to the upper
surface of the substrate 104. In addition, the directions D3
and D4 of the absorption axis of the polarizers 108 and 110
are parallel to the directions D1 and D2 respectively.

[0007] In FIG. 1A, there is no voltage difference between
the substrates 102 and 104. Therefore, when an unpolarized
light source 112 passes through the polarizer 110, the
polarization direction of the transmitted light is perpendicu-
lar to the direction D4. Then, the polarization direction of the
transmitted light will be rotated by the liquid crystal mol-
ecules 106 and will be perpendicular to the direction D1
finally. Therefore, the transmitted light may pass through the
polarizer 108 since the direction D3 of the absorption axis of
the polarizers 108 is parallel to the direction D1.

1. Field of the Invention
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[0008] FIG. 1B is a schematic explosive view illustrating
an operation of a conventional LCD panel. In FIG. 1B, a
voltage V is applied between the substrates 102 and 104, and
thus the liquid crystal molecules 106 will be aligned parallel
to the direction of the electric field generated by the voltage
V. Therefore, when an unpolarized light source 112 passes
through the polarizer 110, the polarization direction of the
transmitted light is perpendicular to the direction D4. How-
ever, the polarization direction of the transmitted light is not
rotated by the liquid crystal molecules 106 and will be still
perpendicular to the direction D4 finally. Therefore, the
transmission light can not pass through the polarizer 108
since the directions D3 of the absorption axis of the polar-
izers 108 is perpendicular to the direction D4. Accordingly,
the brightness of the LCD panel 100 is dependent on the
voltage V.

[0009] However, as shown in FIG. 1B, it should be noted
that, only a middle portion of liquid crystal molecules 106
is aligned parallel to the direction of the electric field, the
liquid crystal molecules 106 that near the bottom surface of
the substrate 102 and the upper surface of the substrate 104
are still influenced by the rubbing directions D1 and D2
respectively. Therefore, a light leakage may be generated
and the performance such as the contrast ratio of the LCD
panel 100 may be reduced.

[0010] In order to improve the problem of the conven-
tional LCD shown in FIGS. 1A and 1B, an optical com-
pensation film is developed. FIG. 2 is a schematic explosive
view illustrating a structure of another conventional LCD.
Referring to FIG. 2, except for the basic structure of the
LCD panel 100, the LCD panel 200 further includes optical
compensation films 212/214 disposed between the substrate
102/104 and the polarizer 108/110 respectively. The direc-
tion D5 and D6 of the absorption axis of the optical
compensation films 212 and 214 are disposed the same as
the directions D3 and D4. The optical compensation films
212 and 214 are provided for compensating the difference of
the reflective index of the liquid crystal molecules 106 as
shown in FIG. 1B. Therefore, the problem of light leakage
is prevented and the performance such as the contrast ratio
of the LCD panel 200 is enhanced.

[0011] However, the LCD panel 200 shown in FIG. 2 has
the following disadvantages. FIG. 3A is a plot of a contrast
ratio versus a viewing angle of the LCD shown in FIG. 2.
FIG. 3B is a schematic diagram illustrating a definition of
the coordinate system for the viewing angle. It is noted that,
the viewing angle of the plot of FIG. 3A is defined in FIG.
3B, wherein the direction 312 is the observation direction of
the observer, the azimuthal coordinate is defined as the angle
between the X-axis (0 degree) and the projection of the
direction 312 on the surface of the substrate 102 of the LCD
panel 200, and the radial coordinate is defined as the angle
between the direction 312 and the Z-axis (i.e., the normal of
the surface of the substrate 102 of the LCD panel 200.) The
X-axis and the Z-axis are also illustrated in FIG. 2. The
diagram shown in FIG. 3A represents the contrast ratio of
the LCD panel 200 versus the viewing angle of the direction
312, wherein the contrast ratio is defined as the ratio of the
brightness of pixel in bright (without voltage between the
substrates 102 and 104) to the brightness of the pixel in dark
(with voltage between the substrates 102 and 104). It should
be noted that, the contrast ratio of the hatched area shown in
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FIG. 3 is larger that 10, however, the contrast ratio of the
area having an azimuthal coordinate is close to 270° is less
than 10.

[0012] FIG. 4 is a plot illustrating a gray scale inversion
phenomenon of the LCD shown in FIG. 2. As shown FIG.
4, it is noted that as the azimuthal coordinate is close to 90°
or 270°, the gray scale inversion phenomenon is very serious
since the gray scale of the marked areas shown in FIG. 4
varies many times.

[0013] FIG. 5 is a diagram illustrating an observer and the
LCD shown in FIG. 2. Referring to FIG. 5, the image
displayed by the LCD 200 shown in FIG. 2 has a polariza-
tion direction D7 perpendicular to the direction D3. How-
ever, when the observer wears a pair of sunglasses 502, only
a portion of the image having a polarization direction
perpendicular to D8 may be observed since the conventional
sunglasses 502 generally has an absorption axis with a
direction D8 for filtering the sunlight. Therefore, the
observed brightness of the image displayed by the LCD 200
may be reduced drastically.

[0014] Accordingly, an LCD for improving the low con-
trast ratio as the azimuthal coordinate is close to 270°,
reducing the gray scale inversion problem and avoiding the
reduction of brightness when a user views the LCD through
a pair of polarized sunglasses is highly desirable.

SUMMARY OF THE INVENTION

[0015] Therefore, the present invention is related to an
LCD panel for improving the low contrast ratio as the
azimuthal coordinate is close to 270°, reducing the gray
scale inversion problem and avoiding the reduction of
brightness when a user views the LCD panel through a pair
of polarized sunglasses.

[0016] In addition, the present invention is related to a
display device for improving the low contrast ratio as the
azimuthal coordinate is close to 270° reducing the gray
scale inversion problem and avoiding the reduction of
brightness when a user views the LCD panel through a pair
of polarized sunglasses.

[0017] Moreover, the present invention is also related to
an electronic device comprising a display device for improv-
ing the low contrast ratio as the azimuthal coordinate is close
to 270° reducing the gray scale inversion problem and
avoiding the reduction of brightness when a user views the
LCD panel through a pair of polarized sunglasses.

[0018] According to one embodiment of the present inven-
tion, the display panel comprises a first substrate, a second
substrate parallel and opposite to the first substrate, a liquid
crystal molecules disposed between the first substrate and
the second substrate, a first polarizer disposed over the first
substrate, and a second polarizer disposed over the second
substrate. The first substrate comprises a first alignment
surface in a first alignment direction, and the second sub-
strate comprises a second alignment surface in a second
alignment direction. The liquid crystal molecules are dis-
posed between the first alignment surface and the second
alignment surface. The first polarizer comprises a first
absorption axis and the second polarizer comprises a second
absorption axis. The angle between the first absorption axis
and the first alignment direction as well as an angle between
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the second absorption axis and the second alignment direc-
tion are in a range of about 45° respectively.

[0019] In one embodiment of the present invention, an
angle between the first alignment direction and the second
alignment direction is in a range of about 90°.

[0020] In one embodiment of the present invention, the
display panel further comprises a first optical compensation
film disposed between the first substrate and the first polar-
izer, and a second optical compensation film disposed
between the second substrate and the second polarizer. The
first and the second optical compensation film comprises a
third and a fourth absorption axis respectively. In addition,
the third absorption axis and the first alignment direction as
well as the fourth absorption axis and the second alignment
direction are in almost parallel.

[0021] In one embodiment of the present invention, an
angle between the third absorption axis and the first align-
ment direction as well as an angle between the fourth
absorption axis and the second alignment direction are in a
range of about +5° respectively.

[0022] In one embodiment of the present invention, a sign
of a difference between double refractive index of the liquid
crystal molecules is different from a sign of a difference
between double refractive index of the first optical compen-
sation film or the second optical compensation film.

[0023] In one embodiment of the present invention, the
first polarizer is disposed on a side of the first substrate
outside of the liquid crystals, and the second polarizer is
disposed on a side of the second substrate outside of the
liquid crystals.

[0024] According to one embodiment of the present inven-
tion, a display device comprising a display panel, a scan
driver and a data driver is provided. The embodiments of the
display panel has been described in detail and will not be
repeated again.

[0025] According to one embodiment of the present inven-
tion, an electronic device comprising a display device is
provided. The display device comprises a display panel, a
scan driver and a data driver. The embodiments of the
display panel has been described in detail and will not be
repeated again.

[0026] Accordingly, in the present invention, since the
direction of the absorption axis of the polarizer of the LCD
panel is not substantially parallel to the direction of the
rubbing of the alignment surface of the substrates of the
LCD panel, the problem of the low contrast ratio as the
azimuthal coordinate is close to 270°, the problem of the
gray scale inversion and the reduction of brightness when a
user wears such as a sunglasses are improved drastically.

[0027] One or part or all of these and other features and
advantages of the present invention will become readily
apparent to those skilled in this art from the following
description wherein there is shown and described one
embodiment of this invention, simply by way of illustration
of one of the modes best suited to carry out the invention. As
it will be realized, the invention is capable of different
embodiments, and its several details are capable of modifi-
cations in various, obvious aspects all without departing
from the invention. Accordingly, the drawings and descrip-
tions will be regarded as illustrative in nature and not as
restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0029] FIG. 1A is a schematic explosive view illustrating
a structure of a conventional LCD panel.

[0030] FIG. 1B is a schematic explosive view illustrating
an operation of a conventional LCD panel.

[0031] FIG. 2 is a schematic explosive view illustrating a
structure of another conventional LCD.

[0032] FIG. 3A is a plot of a contrast ratio versus a
viewing angle of the LCD shown in FIG. 2.

[0033] FIG. 3B is a schematic diagram illustrating a
definition of the coordinate system for the viewing angle.

[0034] FIG. 4 is a plot illustrating a distribution of the
inversion phenomenon of the LCD shown in FIG. 2.

[0035] FIG. 5is a diagram illustrating an observer and the
LCD shown in FIG. 2.

[0036] FIG. 6 is a schematic explosive view of a structure
of an LCD according to one embodiment of the present
invention.

[0037] FIG. 7 is a schematic explosive view of a structure
of an LCD according to one embodiment of the present
invention.

[0038] FIG. 8 is a plot of a contrast ratio versus a viewing
angle of the LCD shown in FIG. 7 according to one
embodiment of the present invention.

[0039] FIG. 9A-9B are schematic views illustrating a
difference between the observation of a conventional LCD
panel.

[0040] FIG. 9C-9D are schematic views illustrating a
difference between the observation of an LCD according to
one embodiment of the present invention.

[0041] FIG. 10 is a plot illustrating a gray scale inversion
phenomenon of the LCD according to one embodiment of
the present invention.

[0042] FIG. 11 is a diagram illustrating an observer and
the LCD shown in FIG. 7 according to one embodiment of
the present invention.

[0043] FIG. 12 is a block diagram illustrating a display
device according to one embodiment of the present inven-
tion.

[0044] FIG. 13 is a block diagram illustrating an elec-
tronic device according to one embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0045] The present invention now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
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ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Like numbers refer to like elements
throughout.

[0046] FIG. 6 is a schematic explosive view of a structure
of an LCD according to one embodiment of the present
invention. Referring to FIG. 6, an LCD panel 600 may
comprises an upper substrate 602, a bottom transparent
substrate 604, liquid crystal molecules 606 disposed
between the substrates 602 and 604, polarizers 608 and 610
disposed above the substrate 602 and under the substrate 604
respectively, and a light source 612. The light source may be,
for example, a backlight source illuminates the LCD panel
600 from the bottom side of the substrate 604 as illustrated
in FIG. 6, or a front-light source illuminates the LCD panel
600 from the upper side of the substrate 602 (not shown).

[0047] In one embodiment of the present invention, the
bottom surface of the substrate 602 and the upper surface of
the substrate 604 that close to the liquid crystal molecules
606 may be rubbed to form an alignment surface for aligning
the liquid crystal molecules 606. The directions D11 and
D12 are the rubbing directions of the bottom surface of the
substrate 602 and the upper surface of the substrate 604
respectively. As shown in FIG. 6, the liquid crystal mol-
ecules 606 adjacent to the bottom surface of the transparent
substrate 602 and the upper surface of the substrate 604 are
aligned parallel to the directions D11 and D12 respectively.
In one embodiment of the present invention, the angle
between the directions D11 and D12 is in a range of about
90°+10°, or in a preferable range of about 90°+5°. Between
the substrates 602 and 604, the liquid crystal molecules 606
are aligned in directions that rotate through about 90°+10°
or 90°+5° from the bottom surface of the substrate 602 to the
upper surface of the substrate 604. In one embodiment of the
present invention, the angles between the directions D13/
D14 of the absorption axis of the polarizers 608/610 and the
directions D11/D12 are in a range of about 45°+10° respec-
tively, or in a preferable range of about 45°£5° respectively.
It should be noted that, the directions D13 and D14 of the
absorption axis of the polarizers 608 and 610 shown in FIG.
6 are only illustrated for example and can not be used to limit
the scope of the invention.

[0048] In another embodiment of the present invention, an
optical compensation film (such as quarter wave plate or half
wave plate) may also be adopted for the LCD panel. FIG. 7
is a schematic explosive view of a structure of an LCD
according to one embodiment of the present invention.
Referring to FIG. 7, except for the basic structure of the
LCD panel 600, the LCD panel 700 further comprises
optical compensation films 712/714 disposed between the
substrates 602/604 and the polarizers 608/610 respectively.
The angles between the directions D15/D16 of the absorp-
tion axis of the optical compensation films 712/714 and the
directions D11/D12 may be in a range of about x10°
respectively, or in a preferable range of about +5° respec-
tively. The optical compensation films 712 and 714 are
adopted for compensating the difference of the reflective
index of the liquid crystal molecules 606 as shown in FIG.
6. In one embodiment of the present invention, the sign of
the difference of the double refractive index of the liquid
crystal molecules 606 is different from the sign of the
difference of the double refractive index of the optical
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compensation films 712 and 714. Therefore, the problem of
light leakage is prevented and the performance such as the
contrast ratio of the LCD panel 700 is enhanced.

[0049] FIG. 8 is a plot of a contrast ratio versus a viewing
angle of the LCD shown in FIG. 7 according to one
embodiment of the present invention. FIG. 8 represents the
contrast ratio of the LCD panel 700 versus the viewing angle
(as the direction 312 based on the coordinate axis defined in
reference to FIG. 3B), wherein the X-axis and the Z-axis are
also illustrated in FIG. 7. The contrast ratio is defined as the
ratio of the brightness of pixel in bright (without voltage
between the substrates 602 and 604) to the brightness of the
pixel in dark (with voltage between the substrates 602 and
604). It should be noted that, the problem that the region at
the azimuthal coordinate close to 270° having a contrast
ratio less than 10 of the conventional LCD shown in FIG.
3A is eliminated. In addition, the four regions having a
contrast ratio less than 10 as shown in FIG. 8 is smaller than
the region shown in FIG. 3.

[0050] FIG. 9A-9B are schematic views illustrating a
difference between the observation of a conventional LCD
panel. Referring to FIG. 9A, when the LCD panel 200
shown in FIG. 2 is observed at an azimuthal coordinate
equals to 0°, the observed directions D3 and D4 of the
polarizers 108 and 110 are mutually perpendicular. How-
ever, in FIG. 9B, when the LCD panel 200 shown in FIG.
2 is observed at an azimuthal coordinate close to 270° and
at a radial coordinate close to, e.g., 70°, the observed
directions D3 and D4 of the polarizers 108 and 110 are not
mutually perpendicular. Therefore, a light leakage may be
generated as the LCD panel 200 is observed from the view
angle shown in FIG. 9B, and thus the region 302 with a
contrast ratio less than 10 is generated.

[0051] FIG. 9C-9D are schematic views illustrating a
difference between the observation of an LCD according to
one embodiment of the present invention. Referring to FIG.
9C, when the LCD panel 600 or 700 shown in FIG. 6 or
FIG. 7 is observed at an azimuthal coordinate equals to 0°,
the observed directions D13 and D14 of the polarizers 608
and 610 are mutually perpendicular. However, in FIG. 9D,
when the LCD panel 600 or 700 shown in FIG. 6 or FIG.
7 is observed at an azimuthal coordinate close to 270° and
at a radial coordinate close to, e.g., 70°, the observed
directions D13 and D14 of the polarizers 608 and 610 are
still mutually perpendicular. Therefore, the region 302 with
a contrast ratio less than 10 in the conventional LCD panel
200 is eliminated.

[0052] FIG. 10 s a plot illustrating a gray scale inversion
phenomenon of the LCD according to one embodiment of
the present invention. It is noted that, the serious problem of
the gray scale inversion phenomenon of the plot shown in
FIG. 4 at the azimuthal coordinate is close to 90° or 270° is
improved in the plot shown in FIG. 10. Especially, the
problem that the gray scale inverts many times along the
azimuthal coordinate 90° or 270° as shown in FIG. 4 is
eliminated since the gray scale only inverts at most two
times along the azimuthal coordinate 270° as shown in FIG.
10. In other words, the gray scale inversion phenomenon
may also be improved in the present invention.

[0053] FIG. 11 is a diagram illustrating an observer and
the LCD shown in FIG. 7 according to one embodiment of
the present invention. Referring to FIG. 11, the image
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displayed by the LCD 700 shown in FIG. 7 has a polariza-
tion direction D17 perpendicular to the direction D13.
Therefore, when the observer views the LCD with a con-
ventional pair of polarized sunglasses 1102 having an
absorption axis with a direction D18, for example, perpen-
dicular to the polarization direction D17 of the image
displayed by the LCD 700, the brightness observed by the
observer with the sunglasses 1102 may not be significantly
reduced as compared to the prior art.

[0054] FIG. 12 is a block diagram illustrating a display
device according to one embodiment of the present inven-
tion. The display device 1200 may comprise, for example, a
display panel 1202, a scan driver 1204 connected to the
display panel via a plurality of scan lines, and a data driver
1206 connected to the display panel via a plurality of data
lines. The display panel 1200 of the present invention has
been described in the description above, and will not be
repeated again.

[0055] FIG. 13 is a block diagram illustrating an elec-
tronic device according to one embodiment of the present
invention. Referring to FIG. 13, an electronic device 1300
comprises, for example, the display device 1200 as shown in
FIG. 12 and an input device 1308 connected to the display
device 1200. The input device 1308 may be adopted for
receiving the image data, the command from the user and so
on. The display device 1200 of the present invention has
been described in the description above, and will not be
repeated again.

[0056] Accordingly, in the present invention, since the
direction of the absorption axis of the polarizer of the LCD
panel is not substantially parallel to the direction of the
rubbing of the alignment surface of the substrates of the
LCD panel, the problem of the low contrast ratio as the
azimuthal coordinate is close to 270°, the problem of the
gray scale inversion and the reduction of brightness when a
user wears such as a sunglasses are improved drastically.

[0057] The foregoing description of the embodiment of
the present invention has been presented for purposes of
illustration and description. It is not intended to be exhaus-
tive or to limit the invention to the precise form or to
exemplary embodiments disclosed. Accordingly, the fore-
going description should be regarded as illustrative rather
than restrictive. Obviously, many modifications and varia-
tions will be apparent to practitioners skilled in this art. The
embodiments are chosen and described in order to best
explain the principles of the invention and its best mode
practical application, thereby to enable persons skilled in the
art to understand the invention for various embodiments and
with various modifications as are suited to the particular use
or implementation contemplated. It is intended that the
scope of the invention be defined by the claims appended
hereto and their equivalents in which all terms are meant in
their broadest reasonable sense unless otherwise indicated. It
should be appreciated that variations may be made in the
embodiments described by persons skilled in the art without
departing from the scope of the present invention as defined
by the following claims. Moreover, no element and compo-
nent in the present disclosure is intended to be dedicated to
the public regardless of whether the element or component
is explicitly recited in the following claims.
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1. A display panel, comprising:

a first substrate having a first alignment surface in a first
alignment direction;

a second substrate parallel and opposite to the first sub-
strate, having a second alignment surface in a second
alignment direction;

liquid crystal molecules disposed between the first align-
ment surface and the second alignment surface;

a first polarizer having a first absorption axis and disposed
over the first substrate; and

a second polarizer having a second absorption axis and
disposed over the second substrate; and

wherein an angle between the first absorption axis and the
first alignment direction as well as an angle between the
second absorption axis and the second alignment direc-
tion are in a range of about 45° respectively.
2. The display panel of claim 1, wherein the angle
between the first alignment direction and the second align-
ment direction is in a range of about 90°.

3. The display panel of claim 1, further comprising:

a first optical compensation film having a first optical axis
and disposed between the first substrate and the first
polarizer; and

a second optical compensation film having a second
optical axis and disposed between the second substrate
and the second polarizer;

wherein the first optical axis and the first alignment
direction as well as the second optical axis and the
second alignment direction are in almost parallel.

4. The display panel of claim 3, wherein an angle between
the first optical axis and the first alignment direction as well
as an angle between the second optical axis and the second
alignment direction are in a range of about +£5° respectively.

5. The display panel of claim 3, wherein a sign of a
difference between double refractive index of the liquid
crystal molecules is different from a sign of a difference
between double refraction index of the first optical compen-
sation or the second optical compensation film.

6. The display panel of claim 1, wherein the first polarizer
is disposed on a side of the first substrate outside of the
liquid crystals, and the second polarizer is disposed on a side
of the second substrate outside of the liquid crystals.

7. A display device, comprising:

a display panel,

ascan driver connected to the display panel via a plurality
of scan lines; and

a data driver connected to the display panel via a plurality
of data lines;

wherein the display panel comprises:

a first substrate having a first alignment surface in a first
alignment direction,

a second substrate parallel and opposite to the first
substrate, having a second alignment surface in a
second alignment direction;
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liquid crystal molecules disposed between the first
substrate and the second substrate;

a first polarizer having a first absorption axis and
disposed over the first substrate; and

a second polarizer having a second absorption axis and
disposed over the second substrate; and

wherein an angle between the first absorption axis and
the first alignment direction as well as an angle
between the second absorption axis and the second
alignment direction are in a range of about 45°
respectively.

8. The display device of claim 7, wherein the angle
between the first alignment direction and the second align-
ment direction is in a range of about 90°.

9. The display device of claim 7, further comprising:

a first optical compensation film having a first optical axis
and disposed between the first substrate and the first
polarizer; and

a second optical compensation film having a second
optical axis disposed between the second substrate and
the second polarizer;

wherein the first optical axis and the first alignment
direction as well as the second optical axis and the
second alignment direction are almost parallel.

10. The display device of claim 9, wherein an angle
between the first optical axis and the first alignment direc-
tion as well as an angle between the second optical axis and
the second alignment direction are in a range of about +5°
respectively.

11. The display device of claim 9, wherein a sign of a
difference between double refractive index of the liquid
crystal molecules is different from a sign of a difference
between double refractive index of the first optical compen-
sation film or the second optical compensation film.

12. The display device of claim 7, wherein the first
polarizer is disposed on a side of the first substrate outside
of the liquid crystals, and the second polarizer is disposed on
a side of the second substrate outside of the liquid crystals.

13. An electronic device, comprising:

an input device for providing an input data;

a display device for displaying an image received from
the input data, comprising:

a display panel,

a scan driver connected to the display panel via a
plurality of scan lines; and

a data driver connected to the display panel via a
plurality of data lines;

wherein the display panel comprises:

a first substrate having a first alignment surface in a
first alignment direction;

a second substrate parallel and opposite to the first
substrate, having a second alignment surface in a
second alignment direction;

liquid crystal molecules disposed between the first
substrate and the second substrate;
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a first polarizer having a first absorption axis and
disposed over the first substrate; and

a second polarizer having a second absorption axis
and disposed over the second substrate; and

wherein an angle between the first absorption axis
and the first alignment direction as well as an
angle between the second absorption axis and the
second alignment direction are in a range of about
45° respectively.

14. The electronic device of claim 13, wherein the angle
between the first alignment direction and the second align-
ment direction is in a range of about 90°.

15. The electronic device of claim 13, further comprising:

a first optical compensation film having a first optical axis
and disposed between the first substrate and the first
polarizer; and

a second optical compensation film having a second
optical axis and disposed between the second substrate
and the second polarizer;
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wherein the first optical axis and the first alignment
direction as well as the second optical axis and the
second alignment direction are almost parallel.

16. The electronic device of claim 15, wherein an angle
between the first optical axis and the first alignment direc-
tion as well as an angle between the second optical axis and
the second alignment direction are in a range of about +5°
respectively.

17. The electronic device of claim 15, wherein a sign of
a difference between double refractive index of the liquid
crystal molecules is different from a sign of a difference
between double refractive index of the first optical compen-
sation film or the second optical compensation film.

18. The electronic device of claim 13, wherein the first
polarizer is disposed on a side of the first substrate outside
of the liquid crystals, and the second polarizer is disposed on
a side of the second substrate outside of the liquid crystals.
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