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(7) ABSTRACT

The present invention provides a liquid crystal display device
which can decrease lowering of light utilization efficiency
attributed to a light absorption axis of an alignment film. A
liquid crystal display device includes a liquid crystal display
panel and a backlight arranged on a back surface of the liquid
crystal display panel. The liquid crystal display panel
includes liquid crystal, and a first substrate and a second
substrate arranged to face each other in an opposed manner
with the liquid crystal therebetween. The first substrate is
arranged between the second substrate and the backlight. The
first substrate includes a first polarizer and a first alignment
film arranged between the first polarizer and the liquid crys-
tal. The second substrate includes a second polarizer and a
second alignment film arranged between the second polarizer
and the liquid crystal. The second alignment film has a light
absorption axis, and an angle made by the light absorption
axis of the second alignment film and a light absorption axis
of the second polarizer is set to a value which falls within +1°.
The first alignment film has a light absorption axis, and an
angle made by the light absorption axis of the first alignment
film and a light absorption axis of the first polarizer is set to a
value not less than 89° and not more than 91°. (degree of
polarization of the first alignment film)/(degree of polariza-
tion of the second alignment film) is set to a value not more
than 0.9.
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] The present application claims priority from Japa-
nese application JP2007-43487 filed on Feb. 23, 2007, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a liquid crystal dis-
play device, and more particularly to a liquid crystal display
device including alignment films formed by so-called light

alignment.

[0003] The liquid crystal display device is configured such
that an electric field is applied to liquid crystal interposed
between respective substrates arranged to face each other in
an opposed manner to drive liquid crystal molecules corre-
sponding to intensity of the electric field. Due to such behav-
ior of the liquid crystal molecules, a quantity of light corre-
sponding to the behavior of the liquid crystal molecules is
allowed to pass through the liquid crystal.

[0004] Further, for aligning the liquid crystal molecules in
the fixed direction (initial alignment direction) when the elec-
tric field is not applied to the liquid crystal, an alignment film
is formed on surfaces of the respective substrates which are in
contact with the liquid crystal.

[0005] Further, to visualize the behavior of the initially
aligned liquid crystal molecules generated corresponding to a
quantity of electric field applied to the liquid crystal mol-
ecules as a quantity of light passing through the liquid crystal,
a polarizer is formed on surfaces of the respective substrates
on sides opposite to the liquid crystal.

[0006] In the liquid crystal display device having such a
constitution, recently, with respect to the above-mentioned
alignment film, there has been known and used an alignment
film which is formed by radiating polarized ultraviolet rays or
the like to a polymer film thus imparting an alignment func-
tion to the polymer film without applying a rubbing treatment
to the polymer film. That is, an alignment film formed by
so-called light alignment has been used recently.

[0007] With respect to the liquid crystal display device, for
example, there has been known a liquid crystal display device
which forms a pixel electrode using a comb-teeth-shaped
electrode having a large number of electrodes arranged in
parallel to each other. On the other hand, as the liquid crystal
display device, there has been known a liquid crystal display
device having the stepped structure on a surface thereof
which faces liquid crystal. In applying a rubbing treatment to
an alignment film which is formed to cover the stepped struc-
ture, there exists a drawback that the uniform alignment treat-
ment cannot be applied to the alignment film.

[0008] In this respect, the liquid crystal display device
including the alignment film formed by the light alignment
can form the alignment film which is not influenced by the
stepped structure below the alignment film and hence, such a
liquid crystal display device can impart a reliable alignment
function to the alignment film.

[0009]  As described above, the liquid crystal display device
which includes an alignment film formed by the light align-
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ment is disclosed in patent document 1 (JP-A-2001-108995)
and patent document 2 (JP-A-11-237635), for example.

SUMMARY OF THE INVENTION

[0010] However, inventors of the present invention have
found that the liquid crystal display device having such a
constitution decreases optical transmissivity thereof when
light radiated from a backlight, for example, passes through a
liquid crystal display panel thus lowering light utilization
efficiency.

[0011] The inventors of the present invention have sought
for a cause of such a drawback, have confirmed that an align-
ment film formed by light alignment generates a light absorp-
tion axis in the alignment direction of the alignment film, and
have found out that such a drawback gives rise to lowering of
light utilization efficiency since the light absorption axis of
the alignment film and a light absorption axis of a polarizer
formed on the same substrate as the alignment film have the
orthogonal relationship therebetween. Further, the inventors
of the present invention also have found a phenomenon that
the light absorption axis is generated in the alignment film is
not generated with rubbing treatment.

[0012] Accordingly, it is an object of the present invention
to provide a liquid crystal display device which can decrease
lowering of the light utilization efficiency attributed to a light
absorption axis of an alignment film.

[0013] Here, neither the above-mentioned patent document
1 nor patent document 2 refers to the light-absorption anisot-
ropy which takes the light absorption axis of the alignment
film into consideration. Further, with respect to the constitu-
tion described in patent document 1 similar to the present
invention, there is the description in patent document 1 that
one alignment film out of respective alignment films arranged
with liquid crystal therebetween exhibits a large radiation
quantity of polarized light and another alignment film exhib-
its a small radiation quantity of polarized light. However, the
alignment film which exhibits the large radiation quantity of
polarized light is used on a substrate side on which electrodes
are formed and hence, it is evident that the constitution
described in patent document 1 is opposite to the constitution
ofthe present invention. Further, patent document 2 describes
the constitution similar to constitution of the present inven-
tion. That is, patent document 2 describes that light alignment
is applied to one out of respective alignment films with liquid
crystal therebetween and rubbing treatment is applied to
another alignment film. However, the alignment film to which
the rubbing treatment is applied is not applied with the light
alignment and hence, as a matter of course, absorption anisot-
ropy is not generated whereby the present invention clearly
differs from the constitution described in patent document 2.
[0014] To briefly explain the summary of typical inventions
among the inventions described in this application, they are as
follows.

[0015] (1) According to a first aspect of the present inven-
tion, for example, there is provided a liquid crystal display
device which includes: a liquid crystal display panel; and a
backlight arranged on a back surface of the liquid crystal
display panel, wherein the liquid crystal display panel
includes liquid crystal, and a first substrate and a second
substrate arranged to face each other in an opposed manner
with the liquid crystal therebetween; the first substrate is
arranged between the second substrate and the backlight; the
first substrate includes a first polarizer and a first alignment
film arranged between the first polarizer and the liquid crys-
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tal; the second substrate includes a second polarizer and a
second alignment film arranged between the second polarizer
and the liquid crystal; the second alignment film has a light
absorption axis, and an angle made by the light absorption
axis of the second alignment film and a light absorption axis
ofthe second polarizer is set to a value which falls within +1°;
the first alignment film has a light absorption axis, and an
angle made by the light absorption axis of the first alignment
film and a light absorption axis of the first polarizer is set to a
value not less than 89° and not more than 91°; and (degree of
polarization of the first alignment film)/(degree of polariza-
tion of the second alignment film) is set to a value not more
than 0.9.

[0016] (2) On the premise of the constitution of the liquid
crystal display device of the present invention in (1), for
example, light alignment treatment is applied to the first
alignment film and the second alignment film.

[0017] (3) On the premise of the constitution of the liquid
crystal display device of the present invention in (2), for
example, a radiation quantity of light at the time of applying
light alignment to the first alignment film is smaller than a
radiation quantity of light at the time of applying light align-
ment to the second alignment film.

[0018] (4) On the premise of the constitution of the liquid
crystal display device of the present invention in (2), for
example, a film thickness of the first alignment film is smaller
than a film thickness of the second alignment film.

[0019] (5) On the premise of the constitution of the liquid
crystal display device of the present invention in any one of
(1) to (4), for example, (degree of polarization of the first
alignment film)/(degree of polarization of the second align-
ment film) is set to a value not more than 0.7.

[0020] (6) On the premise of the constitution of the liquid
crystal display device of the present invention in any one of
(1) to (5), for example, (degree of polarization of the first
alignment film)/(degree of polarization of the second align-
ment film) is set to a value not more than 0.5.

[0021] (7) On the premise of the constitution of the liquid
crystal display device of the present invention in any one of
(1) to (6), for example, (degree of polarization of the first
alignment film)/(degree of polarization of the second align-
ment film) is set to a value not less than 0.3.

[0022] (8) On the premise of the constitution of the liquid
crystal display device of the present invention in any one of
(1) to (7), for example, the first substrate includes a pixel
electrode and a counter electrode within a pixel region
thereof, and the liquid crystal is driven by an electric field
generated between the pixel electrode and the counter elec-
trode.

[0023] (9) According to a second aspect of the present
invention, for example, there is provided a liquid crystal
display device which includes: a liquid crystal display panel,
and a backlight arranged on a back surface of the liquid
crystal display panel, wherein the liquid crystal display panel
includes liquid crystal, and a first substrate and a second
substrate arranged 1o face each other in an opposed manner
with the liquid crystal therebetween, the first substrate is
arranged between the second substrate and the backlight, the
first substrate includes a first polarizer and a first alignment
film arranged between the first polarizer and the liquid crys-
tal, the second substrate includes a second polarizer and a
second alignment film arranged between the second polarizer
and the liquid crystal, the second alignment film has a light
absorption axis, and an angle made by the light absorption
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axis of the second alignment film and a light absorption axis
of the second polarizer is set to a value which falls within +1°,
the first alignment film has a light absorption axis, and an
angle made by the light absorption axis of the first alignment
film and a light absorption axis of the first polarizer is set to a
value which falls within +1°, and the alignment direction of
the first alignment film is set to make an angle of not less than
60° and not more than 120° with respect to the direction of the
light absorption axis of the first alignment film.

[0024] (10) On the premise of the constitution of the liquid
crystal display device of the present invention in (9), for
example, both light alignment treatment and rubbing treat-
ment are applied to the first alignment film, and light align-
ment treatment is applied to the second alignment film.
[0025] (11)On the premise of the constitution of the liquid
crystal display device of the present invention in (10), for
example, the rubbing treatment is applied to the first align-
ment film after applying the light alignment treatment to the
first alignment film.

[0026] (12)On the premise of the constitution of the liquid
crystal display device of the present invention in any one of
(9) to (11), for example, the first substrate includes a pixel
electrode and a counter electrode within a pixel region
thereof, and the liquid crystal is driven by an electric field
generated between the pixel electrode and the counter elec-
trode.

[0027] The present invention is not limited to the above-
mentioned constitutions and various modifications are con-
ceivable without departing from the technical concept of the
present invention.

[0028] The liquid crystal display device having such con-
stitutions can decrease the lowering of light utilization effi-
ciency attributed to a light absorption axis of an alignment
film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is an explanatory view of a liquid crystal
display device according to one embodiment of the present
invention, and also is a view showing the relationship
between a polarizer and an alignment film;

[0030] FIG. 2is a whole schematic view of the liquid crys-
tal display device according to the embodiment of the present
invention;

[0031] FIG. 3 is an equivalent circuit diagram showing
pixels of the liquid crystal display device according to the
embodiment of the present invention;

[0032] FIG. 4A to FIG. 4C are constitutional views of the
pixel of the liquid crystal display device according to the
embodiment of the present invention;

[0033] FIG. 5 is a cross-sectional view taken along a line
V-V in FIG. 4A;

[0034] FIG. 6 is a graph showing a contrast relative value
with respect to aratio of degree of polarizations of the respec-
tive alignment films;

[0035] FIG. 7A and FIG. 7B are graphs respectively show-
ing degree-of-polarization relative values of the alignment
films and anchoring-strength relative values with respect to
radiation quantities of polarized light;

[0036] FIG. 8isa graph showing arelative value ofa degree
of polarization with respect to an alignment film thickness;
[0037] FIG. 9 is an explanatory view of a liquid crystal
display device according to another embodiment of the
present invention, and also is a view showing the relationship
between a polarizer and an alignment film; and
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[0038] FIG. 10 is a graph showing a contrast relative value
with respect to anangle made by a light absorption axis abp11
of a polarizer PL1 and a light absorption axis aborl of an
alignment film ORII.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0039] Hereinafter, embodiments ofa liquid crystal display
device according to the present invention are explained in
conjunction with drawings.

(Overall Constitutional View)

[0040] FIG. 2 is an exploded perspective view showing the
whole structure of a liquid crystal display device according to
the present invention schematically. In FIG. 2, the liquid
crystal display device is constituted of a liquid crystal display
panel PNL, an optical sheet OST, a diffusion plate DBD, and
a backlight BL in order from a viewer’s side.

[0041] Theliquid crystal display panel PNL is formed of an
envelope constituted of a pair of transparent substrates SUB1,
SUB2 with liquid crystal sandwiched therebetween. The
transparent substrate SUB2 has an area slightly smaller than
an area of the transparent substrate SUB1, and is arranged to
face the transparent substrate SUB1 in an opposed manner in
a state that a left side portion and an upper side portion of the
transparent substrate SUB1 are exposed, for example. A plu-
rality of scanning signal drive circuits V each formed of a
face-down semiconductor chip is arranged in parallel to each
other on the left side portion of the transparent substrate
SUBI, and a plurality of video signal driver circuits He each
formed of a face-down semiconductor chip is arranged in
parallel on the upper side portion of the transparent substrate
SUBL.

[0042] The transparent substrate SUB2 is fixed to the trans-
parent substrate SUB1 using a sealing material SL formed on
a periphery of the transparent substrate SUB2. The sealing
material SL has a function of sealing the liquid crystal sand-
wiched between the transparent substrate SUB1 and the
transparent substrate SUB2. A region where the liquid crystal
is sealed, that is, a region surrounded by the sealing material
SL forms a liquid crystal display part AR.

[0043] On a liquid-crystal-side surface of the transparent
substrate SUBL1 in the liquid crystal display part AR, gate
signal lines G, and common signal lines CL which extend in
the x direction in the drawing and are arranged in parallel to
each other in the y direction are formed. These gate signal
lines GL and the common signal lines CL are arranged, in
FIG. 2, for example, in order of the gate signal line GL, the
common signal line CL arranged with a relatively large dis-
tance from the gate signal line GL, the gate signal line GL
with a small distance from the common signal line CL, the
common signal line CL arranged with a relatively large dis-
tance from the gate signal line GL, . . . from above.

[0044] Further, on aliquid-crystal-side surface of the liquid
crystal display part AR, the drain signal lines DL which are
electrically insulated from the gate signal lines GL and the
common signal lines CL extend in the y direction in the
drawing and are extended in parallel 1o each other in the x
direction in the drawing.

[0045] Regions each surrounded by a pair of neighboring
gate signal lines GL and a pair of neighboring drain signal
lines DL constitute the respective pixels, and the liquid crystal
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display part AR is constituted of the respective pixels
arranged in a matrix array. The constitution of each pixel is
described in detail later.

[0046] Therespective gate signal lines GL are, as shown on
a left side of the drawing, for example, connected to corre-
sponding electrodes (not shown in the drawing) of the scan-
ning signal drive circuit V after getting over the sealing mate-
rial SL. The scanning signal drive circuit V is configured to
sequentially supply the gate signals formed ofa square pulse,
for example, to the respective gate signal lines GL from an
upper side to a lower side in the drawing thus selecting a pixel
row consisting of the respective pixels formed along the gate
signal line GL to which a gate signal is supplied.

[0047] The respective drain signal lines DL are, as shown
on an upper side of FIG. 2, for example, connected to corre-
sponding electrodes (not shown in the drawing) of the video
signal drive circuit He after getting over the sealing material
SL. The video signal drive circuit He is configured to supply
the video signals to the respective drain signal lines DL at
timing of outputting of the respective gate signals from the
scanning signal drive circuit V thus applying the video signals
to the respective pixels of the selected pixel row.

[0048] Further, the respective common signal lines CL,in a
right-side end portion of FIG. 2, extend while getting over the
sealing material SL after being connected to each other in
common, and are connected to a common signal supply ter-
minal CST. A common signal having a potential which
becomes the reference with respect to a potential of the video
signals is supplied to the common signal supply terminal
CST, and the common signal is supplied to the respective
pixels via the common signal lines CL.

[0049] Inthis manner, to the liquid crystal of the respective
pixels to which the common signal and the video signal are
supplied, an electric field corresponding to the potential dif-
ference of the video signal with respect to the common signal
is applied, and liquid crystal molecules are driven in response
to the intensity of the electric field thus changing optical
transmissivity.

[0050] On aback surface (a surface opposite to a viewer) of
the liquid crystal display panel PNL, a backlight BL is
arranged by way of an optical sheet OST and a diffusion plate
DBD. Light from the backlight BL reaches an eye of a viewer
after passing through the respective pixels of the liquid crystal
display panel PNL through the diffusion plate DBD and the
optical sheet OST.

[0051] Further, the backlight BL is of a so-called direct
backlight, for example. A plurality of light sources CDR is
arranged to face the liquid crystal display part AR of the liquid
crystal display panel PNL. The respective light sources CDR
are arranged on an inner surface side including a reflection
plate REFB of an outer frame of the backlight BL in a state that
the respective light sources CDR have the longitudinal direc-
tion thereof aligned with the x direction in the drawing and are
arranged parallel to each other in the y direction.

[0052] Thedirect backlight BL is preferably used in a large-
sized liquid crystal display panel PNL. However, the back-
light BL is not limited to such a direct backlight BL and may
be formed of a backlight constituted of a light guide plate
having the same size and the same shape as the liquid crystal
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display panel PNL and a light source arranged on a side
surface of the light guide plate.

(Equivalent Circuit of Pixel)

[0053] FIG. 3 shows one embodiment of an equivalent cir-
cuitofa pixel in the liquid crystal display part AR ofthe liquid
crystal display panel PNL. That is, FIG. 3 shows a circuit
formed on a liquid-crystal-side surface of the transparent
substrate SUBL. In F1G. 3, out of the respective pixels shown
in FIG. 2, the neighboring pixels, for example, six pieces
(6=2x3) of pixels are depicted.

[0054] As described above, each pixel has a region thereof
defined from other neighboring pixels by a pair of neighbor-
ing drain signal lines DL and a pair of neighboring gate signal
lines GL.

[0055] Further, at one corner of the pixel, a thin film tran-
sistor TFT having the MIS structure is formed. The thin film
transistor TFT has a gate electrode thereof connected to a gate
signal line GL arranged close to the gate electrode and a drain
electrode thereof connected to a drain signal line DL arranged
close to the drain electrode.

[0056] Further, in the region of each pixel, a pair of elec-
trodes consisting of a pixel electrode PX and a counter elec-
trode CT is formed. The pixel electrode PX is connected to a
source electrode of the thin film transistor TFT, and the
counter electrode CT is connected to a common signal line
CL.

[0057] Insuchacircuit constitution, a reference potential (a
potential which becomes the reference with respect to a video
signal) is applied to the counter electrode CT of each pixel via
the common signal line CL and a gate signal is sequentially
applied to the gate signal lines GL from an upper side of the
drawing, for example, so as to select the pixel row. By sup-
plying a video signal to the respective drain signal lines DL at
timing of the selection of the pixel row, a potential of the video
signal is applied to the pixel electrodes PX of the respective
pixels of the pixel row via the thin film transistors TFT which
are turned on with the gate signal. Further, a so-called lateral
electric field having intensity corresponding to the potential
of the video signal is generated between the pixel electrode
PX and the counter electrode CT, and liquid crystal is driven
in response to the intensity of the lateral electric field.

[0058] In such a circuit, the gate signal lines GL, the drain
signal lines DL and the thin film transistors TFT exhibit the
substantially same geometrical arrangements. However, for
example, the counter electrode CT is formed in a planner
shape in most of the region (80% or more, for example) of the
pixel, and the pixel electrode PX is constituted of one or a
plurality of strip-shaped electrodes which overlaps the
counter electrode CT by way of an insulation film.

[0059] Accordingly, a capacitive element which uses the
insulation film as a dielectric film is formed between the pixel
electrode PX and the counter electrode CT together with the
liquid crystal. When a video signal is applied to the pixel
electrode PX, the applied video signal is stored in the capaci-
tive element for a relatively long time.

(Constitution of Pixel)

[0060] FIG. 4A to FIG. 4C are views showing the consti-
tution of the pixel formed on a liquid-crystal-side surface of
the transparent substrate SUB1.
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[0061] In these drawings, FIG. 4A is a plan view of the
pixel, FIG. 4B is across-sectional view taken along a line b-b
in F1G. 4A, and FIG. 4C is a cross-sectional view taken along
a line c-c in FIG. 4A.

[0062] First of all, on the liquid-crystal-side surface (front
surface) of the transparent substrate SUB1, the gate signal
line GL and the common signal line CL are formed in parallel
to each other with a relatively large distance therebetween.
[0063] Ina region defined between the gate signal line GL
and the common signal line CL, the counter electrode CT
made of a transparent conductive material such as ITO (In-
dium-Tin-Oxide), for example, is formed. The counter elec-
trode CT is formed to overlap the common signal line CL. at a
common-signal-line-CL-side peripheral portion thereof so
that the counter electrode CT is electrically connected with
the common signal line CL.

[0064] Further, the insulation film GI is formed on the
surface of the transparent substrate SUBI in a state that the
insulation film GI also covers the gate signal line GL, the
common signal line CL and the counter electrode CT. The
insulation film GI functions as a gate insulation film of the
thin film transistor TFT in a region where the thin film tran-
sistor TFT described later is formed. A film thickness and the
like of the insulation film GI are set in view of such a function.
[0065] A semiconductor layer AS made of amorphous sili-
con, for example, is formed on an upper surface of the insu-
lation film GI at a position where the semiconductor layer AS
overlaps a portion of the gate signal line GL. This semicon-
ductor layer AS constitutes the semiconductor layer of the
above-mentioned thin film transistor TFT.

[0066] Thedrain signal lines DL are formed inan extending
manner in the y direction in the drawing. The drain signal line
DL forms a portion thereof into an extending portion which
overlaps the semiconductor layer AS. The extending portion
functions as a drain electrode DT of the thin film transistor
TFT.

[0067] Further, the source electrode ST which is simulta-
neously formed with the formation of the drain signal line DL,
and the drain electrode DT faces the drain electrode DT on the
semiconductor layer AS in an opposed manner and, at the
same time, the source electrode ST has an extending portion
which slightly extends toward the pixel region side from the
semiconductor layer AS. This extending portion constitutes a
pad portion PD which is connected with a portion of the pixel
electrode PX explained later.

[0068] Informing the semiconductor layer AS on the insu-
lation film G, the semiconductor layer AS is formed with a
surface thereof doped with impurity of high concentration,
for example. After forming the drain electrode DT and the
source electrode ST by patterning, an impurity layer of high
concentration which is formed in a region other than regions
where the drain electrode DT and the source electrode ST are
formed is etched using the drain electrode DT and the source
electrode ST as masks. Due to such an operation, the impurity
layer of high concentration remains between the semiconduc-
tor layer AS and the drain electrode DT as well as between the
semiconductor layer AS and the source electrode ST, and the
impurity layer forms an ohmic contact layer.

[0069] Due to such a constitution, the thin film transistor
TFT constitutes a transistor having the so-called inverse stag-
gered MIS structure which uses the gate signal lines GL as
gate electrodes.

[0070] The MIS-structure transistor is driven such that the
drain electrode DT and the source electrode ST are changed
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over in response to applying of a bias. In the explanation of
this embodiment, for the sake of convenience, the electrode
on a side connected to the drain signal line DL is referred to as
the drain electrode DT, and the electrode on a side connected
to the pixel electrode PX is referred to as the source electrode
ST.

[0071] A protective film PAS is formed on a surface of the
transparent substrate SUB1 in a state that the protective film
PAS also covers the thin film transistors TFT. The protective
film PAS is provided for preventing the direct contact of the
thin film transistor TFT with liquid crystal. Further, the pro-
tective film PAS is interposed between the counter electrode
CT and the pixel electrode PX described later and also func-
tions as a dielectric film of the capacitive element formed
between the counter electrode CT and the pixel electrode PX
along with the above-mentioned insulation film GI.

[0072] The pixel electrode PX is formed on an upper sur-
face of the protective film PAS. The pixel electrode PX is
made of a transparent conductive material such as ITO (In-
dium-Tin-Oxide), for example, and is formed on the counter
electrode CT in an overlapping manner with a wide overlap-
ping area.

[0073] Here, a large number of slits are formed in the pixel
electrode PX in parallel in the direction intersecting the y
direction of the pixel electrode PX thus being configured to
have a group of electrodes consisting of a large number of
strip-shaped electrodes which have both ends thereof con-
nected to each other.

[0074] Further, on the surface of the transparent substrate
SUBI, an alignment film ORI1 is formed in a state that the
alignment film ORI1 also covers the pixel electrode PX. This
alignment film ORI1 is directly brought into contact with the
liquid crystal and is configured to determine the initial align-
ment direction of liquid crystal molecules. The alignment
film OR11 is formed of a polymer film to which an alignment
function is imparted with the radiation of polarized ultraviolet
rays or the like by a so-called light alignment treatment.
Accordingly, even when the number of step structures is
increased due to the formation of the pixel electrodes PX on
a surface of the alignment film ORIl which faces the liquid
crystal, it is possible to acquire the alignment film ORI1 to
which the uniform alignment treatment is applied. The align-
ment film ORI1 is described in detail later.

[0075] Withrespect to the respective electrodes of the pixel
electrode PX, as shown in FIG. 4A, the region of the pixel is
divided in two vertically in the drawing, for example, wherein
the respective electrodes in one region are formed to extend in
the direction of +45° with respect to the running direction of
the gate signal line GL, and the respective electrodes in
another region are formed to extend in the direction of -45°
with respect to the running direction of the gate signal line
GL, for example. That is, the pixel electrode PX adopts a
so-called multi-domain method. This method can eliminate a
drawback that coloring occurs depending on the viewing
direction when the direction of the slits formed in the pixel
electrode PX (thedirection of the group of electrodes forming
the pixel electrode PX) in one pixel is the single direction.
Accordingly, it is not always necessary for the pixel electrode
PX to adopt such a constitution. Further, also with respect to
angles of +45° and -45°, they are not limited to such values.
[0076] Further, on a surface of the transparent substrate
SUBT1 opposite to the liquid crystal, for example, an iodine-
drawing-type polarizer PL1 is arranged. The polarizer PL1 is
configured to visualize the behavior of liquid crystal mol-
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ecules attributed to the application of an electric field to the
liquid crystal molecules as a quality of light which passes
through the liquid crystal. Accordingly, the polarizer PL1 is
formed to cover at least the liquid crystal display part AR of
the liquid crystal display panel PNL. The polarizer PL1 is
explained in detail later.

[0077] Inthe constitution of the pixel shown in FIG. 4A to
FIG. 4C, the semiconductor layer of the thin film transistor
TFT is made of amorphous silicon. However, the semicon-
ductor layer of the thin film transistor TFT is not limited to
amorphous silicon, and may be made of poly-silicon. In this
case, the semiconductor layer of the thin film transistor TFT
is desirably constituted of a top-gate-type thin film transistor
TFT.

(Constitution of Transparent Substrate SUB2)

[0078] FIG. 5 is a cross-sectional view taken along a line
V-V in FIG. 4A and also shows the transparent substrate
SUB2 which is arranged to face the above-mentioned trans-
parent substrate SUB1 with the liquid crystal L.C sandwiched
therebetween.

[0079] On a liquid-crystal-side surface of the transparent
substrate SUB2, a light blocking film BM is formed. The light
blocking film BM is provided for defining each pixel PIX
from other neighboring pixels PIX. For example, the light
blocking film BM is formed to overlap the gate signal lines
GL, the common signal lines CL and the drain signal lines DL
on the transparent substrate SUB1 side. Due to such a con-
stitution, the light blocking film BM is, for example, formed
in a pattern where an opening is formed in a center portion of
each pixel PIX except for a periphery of each pixel PIX.
Further, although not shown in the drawing, the light blocking
film BM is formed to cover also thin film transistors TFT thus
preventing the change of properties of the semiconductor
layers AS due to the radiation of light. Here, the formation of
the light blocking film BM may not be limited to a grid pattern
and may be formed in a pattern constituted of stripes extend-
ing in the longitudinal direction or in the lateral direction.
[0080] Further, color filters CF are formed in portions of the
light blocking film BM where the openings are formed, and
peripheries of the color filters CF overlap the light blocking
film BM. The color filters CF are, in three pixels arranged
close to each other, formed of the color filters CF of red (R),
the color filters CF of green (G) and the color filters CF of blue
(B) respectively. These three pixels constitute one pixel for
color display. Here, a leveling film OC made of a resin, for
example, is formed to cover these color filters CF.

[0081] Further, on an upper surface of the leveling film OC,
an alignment film ORI2 is formed. This alignment film ORI2
is brought into direct contact with the liquid crystal and is
configured to determine the initial alignment direction of
liquid crystal molecules. The alignment film ORI2 is, in the
same manner as the alignment film ORI, formed of a poly-
mer film to which an alignment function is imparted with the
radiation of polarized ultraviolet rays or the like by so-called
light alignment treatment. The alignment film ORI2 is
described in detail later.

[0082] Further, on a surface of the transparent substrate
SUB2 opposite to the liquid crystal, for example, an iodine-
drawing-type polarizer PL2 is arranged. The polarizer PL2 is
configured to visualize the behavior of liquid crystal mol-
ecules attributed to the application of an electric field to the
liquid crystal molecules as a quality of light which passes
through the liquid crystal. Accordingly, the polarizer PL2 is
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formed to cover at least the liquid crystal display part AR of
the liquid crystal display panel PNL. The polarizer PL2 is
explained in detail later.

[0083] Therespective pixels PIX formed in this manner are,
for example, constituted in a so-called normally black mode
where a black display is performed in a state that no electric
field is generated between the pixel electrodes PX and the
counter electrodes CT.

(One Mode of Relationship Between Respective Alignment
Films ORI1, OR12 and Respective Polarizers PL1, PL2)

[0084] FIG.1only depicts the polarizer PL1, the alignment
film ORI1, the polarizer PL2 and the alignment film ORI2 out
of the above-mentioned respective parts which constitute the
liquid crystal display device without changing the arrange-
ment relationship of these parts. Accordingly, the x direction
and the y direction shown in FIG. 1 agree with the x direction
and the y direction shown in FIG. 2, FIG. 3 and FIG. 4A.
[0085] InFIG. 1, firstofall, the directions of optical absorp-
tion axes in the polarizers PL1, PL2 and the respective direc-
tions of the alignment direction and the light absorption axes
in the alignment films ORI1, ORI2 are shown.

[0086] Here, the alignment films ORI1, ORI2 are, as
described above, formed of a polymer film to which an align-
ment function is imparted with the radiation of polarized
ultraviolet rays or the like by so-called light alignment treat-
ment. Accordingly, the light absorption axes parallel to the
alignment directions are generated.

[0087] 1In FIG. 1, the polarizer PL.1 and the polarizer PL.2
are arranged such that a light absorption axis abpl1 of the
polarizer PL1 and a light absorption axis abp12 of the polar-
izer PL2 are arranged substantially orthogonal to each other
(within 90°+1°) However, the light absorption axis abp11 of
the polarizer PL1 and the light absorption axis abp12 of the
polarizer PL.2 may intersect each other with an angle other
than the above-mentioned angle provided that the cross-nicol
arrangement is substantially adopted as viewed optically.
[0088] 1In FIG. 1, as an example, the light absorption axis
abp11 of the polarizer PL.1 may be arranged in the x direction,
and the light absorption axis abp12 of the polarizer PL2 may
be arranged in the y direction.

[0089] In a lateral-electric-field-type liquid crystal display
device, the initial alignment direction of the liquid crystal LC
desirably makes a predetermined angle with respect to the
extending direction (the direction of +45°, -45° with respect
to the x direction in case shown in FIG. 4A) of the linear
portions of the pixel electrode PX and hence, in FIG. 1, as an
example, the initial alignment direction of the liquid crystal
LC is set to the y direction and a twist angle is set to 0°.
Accordingly, both of the alignment direction ordl of the
alignment film ORI1 and the alignment direction ord2 of the
alignment film ORI2 are arranged in the direction parallel to
the y direction. However, the alignment direction ord1 of the
alignment film ORI1 and the alignment direction ord2 of the
alignment film ORI2 shown in FIG. 1 merely indicate one
example, and these directions are suitably changed corre-
sponding to the structure of the pixel and a twisting angle of
the liquid crystal LC. Further, although the initial alignment
direction of the liquid crystal LC desirably makes a predeter-
mined angle other than 0° and 90° with respect to the extend-
ing direction of the linear portion of the pixel electrode PX,
the initial alignment direction of the liquid crystal LC may be
arranged parallel to or orthogonal to the extending direction
of the linear portion of the pixel electrode PX.
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[0090] The alignment film ORI2 is arranged such that the
alignment direction ord2 of the alignment film ORI2 becomes
substantially parallel to (within +1°) the light absorption axis
abp12 of the polarizer PL2. In this case, although the light
absorption axis abor2 of the alignment film ORI2 is generated
parallel to the alignment direction ord2, the light absorption
axis abor2 of'the alignment film ORI2 becomes substantially
parallel to (within £1°) the light absorption axis abp12 of the
polarizer PL2 and hence, this does not cause lowering of
contrast of the alignment film ORI2 with respect to the rela-
tionship with the polarizer PL2 during a white display. To the
contrary, during a black display, the degree of polarization is
increased compared to the single polarizer PL.2 and hence, the
brightness during the black display is decreased thus enhanc-
ing contrast.

[0091] On the other hand, the alignment film ORI1 is
arranged such that the alignment direction ord1 of the align-
ment film ORIl becomes substantially orthogonal (within
90°+1°) to the light absorption axis abpl1 of the polarizer
PL1. In this case, although the light absorption axis aborl of
thealignment film ORI1 is generated parallel to the alignment
direction ordl, the light absorption axis aborl of the align-
ment film ORIl becomes substantially orthogonal (within
90°+1°) to the light absorption axis abpl1 of the polarizer
PL1. Accordingly, light which passes through the polarizer
PL1 is partially absorbed by the alignment film ORI1 thus
giving rise to the reduction of contrast of the alignment film
ORIl due to the relationship between the alignment film
ORI1 and the polarizer PL1.

[0092] From the above, although not described explicitly in
FIG. 1, the degree of polarization of the alignment film ORI1
is set smaller than the degree of polarization of the alignment
film ORI2. The degree of polarization of the alignment film
ORI1 is set in such a manner to increase a light transmission
quantity ofthe alignment film ORI1 thus decreasing the influ-
ence attributed to the light absorption axis aborl.

[0093] Here, the degree of polarization of a film having a
light absorption axis (polarizer or an alignment film to which
light alignment is applied) is generally expressed by a follow-
ing formula (1).

degree of polarization={70-790)/(70+790) 1

[0094] Here, TO is transmissivity when two same films
overlap each other with light absorption axes thereof arranged
parallel to each other, and non-polarized light is incident on
these films.

[0095] T90 is transmissivity when two same films overlap
each other with light absorption axes thereof arranged
orthogonal to each other, and non-polarized light is incident
on these films.

[0096] The alignment film ORI1 with the decreased degree
of polarization can be realized by, to be more specific, for
example, decreasing a radiation quantity of polarized light in
the light alignment of the alignment film ORI1. This is
because the degree of polarization is proportional to the radia-
tion quantity of polarized light. Accordingly, by setting the
radiation quantity of polarized light in the light alignment of
thealignment film ORI1 smaller than the radiation quantity of
polarized light in the light alignment of the alignment film
ORI2, it is possible to acquire the above-mentioned advanta-
geous effects.

[0097] Further, as another realization method, the degree of
polarization of the alignment film ORI1 can be decreased by
setting a film thickness of the alignment film ORI1 smaller
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than a film thickness of the alignment film ORI2. By decreas-
ing the degree of polarization of the alignment film ORI1 in
this manner, it is possible to acquire the above-mentioned
advantageous effects. It is needless to say that the above-
mentioned two realization methods may be combined with
each other.

[0098] The liquid crystal display device having such a con-
stitution can, when the liquid crystal display device performs
display driving in a normally black mode, largely decrease
loss of light in so-called while display and, at the same time,
decrease brightness in black display.

[0099] FIG. 6 is a graph in which a value of (degree of
polarization of alignment film ORI1)/(degree of polarization
of alignment film ORI2) is taken on an axis of abscissas
(H-directional axis in the drawing), a contrast relative value is
taken on an axis of ordinates (V-directional axis in the draw-
ing), and the relationship between these values is expressed
by acurve A.

[0100] Here, the degree of polarization of the alignment
film ORI2 is set to 0.005, for example, and the above-men-
tioned graph is prepared by assuming the contrast relative
value acquired when the degree of polarization of the align-
ment film ORI1 is set equal to the degree of polarization of the
alignment film ORI2 as 1.

[0101] In the embodiment shown in FIG. 1, the degree of
polarization of the alignment film ORI1 is set smaller than the
degree of polarization of the alignment film ORI2 and hence,
in the above-mentioned graph, the value of (degree of polar-
ization of alignment film ORI1)/(degree of polarization of
alignment film ORI2) is set to a value smaller than 1 and
larger than 0. In an actual liquid crystal display device, the
value of (degree of polarization of alignment film ORI1)/
(degree of polarization of alignment film ORI2) is preferably
setto avalue not more than 0.9 and larger than 0. The value of
(degree of polarization of alignment film ORI1)/(degree of
polarization of alignment film ORI2) is more preferably set to
a value not more than 0.7 or, still more preferably set to a
value not more than 0.5. Accordingly, contrast relative value
can be set larger than 1 thus realizing the enhancement of
contrast.

[0102] FIG. 7A is a graph in which a radiation quantity of
polarized light (J/em?) at the time of performing light align-
ment treatment is taken on an axis of abscissas (H-directional
axis in the drawing), an alignment-film degree-of-polariza-
tion relative value is taken on an axis of ordinates (V-direc-
tional axis in the drawing), and the relationship between these
values is expressed. The relationship between the radiation
quantity of polarized light and the alignment-film degree-of-
polarization relative value is, since the degree of polarization
of the alignment film is proportional to the radiation quantity
of polarized light, expressed by a straight line B shown in the
drawing.

[0103] Here, the graph shows the degree-of-polarization
relative value when the radiation quantity of polarized light is
changed (0 to 2 J/em?) by setting the degree-of-polarization
relative value when the radiation quantity of polarized light to
the alignment film ORI2 or the alignment film ORI1 is set to
1.3 Vem? to 1.

[0104] As can be clearly understood from the graph, when
the radiation quantity of polarized light to the alignment film
ORI2is setto 1.3 J/em® and the radiation quantity of polarized
light to the alignment film ORI1 is set to a value smaller than
1.3 J/em?® and larger than 0, the degree-of-polarization rela-
tive value of the alignment film can be set to a value smaller
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than 1 and larger than 0. The degree-of-polarization relative
value of the alignment film having the value which falls
within such a range can, as shown in the above-mentioned
graph in FIG. 6, set the contrast relative value to a value larger
than 1 whereby the contrast can be enhanced.

[0105] Further, FIG. 7B is a graph in which the radiation
quantity (J/cm?) when polarized light is radiated to the align-
ment film is taken on an axis of abscissas (H-directional axis
in the drawing), an anchoring-strength relative value is taken
on an axis of ordinates (V-directional axis in the drawing),
and the relationship between these values is expressed by a
curve C. Here, the graph shows an anchoring-strength relative
value when the radiation quantity of polarized light is
changed (0 to 2 J/em?®) on a condition that the anchoring-
strength relative value when the radiation quantity of polar-
ized light to the alignment film ORI2 or the alignment film
ORIl is set to 1.3 J/em? is set to 1. Here, the anchoring
strength implies an alignment restricting force, and the larger
the anchoring strength, it is possible to obtain the alignment
film with smaller image retention.

[0106] As can be clearly understood from FIG. 7B, when
the degree-of-polarization relative value of the alignment film
is set to a value smaller than 1 and larger than 0.3, for
example, the anchoring-strength relative value is not
decreased exceeding 0.8 and hence, the decrease of the
anchoring-strength relative value becomes trivial. Accord-
ingly, it is preferable to set the value of (degree of polarization
of alignment film ORI1)/(degree of polarization of alignment
film ORI2) to a value not less than 0.3.

[0107] FIG. 8 is a graph in which a thickness (nm) of the
alignment film is taken on an axis of abscissas (H-directional
axis in the drawing), an alignment-film degree-of-polariza-
tion relative value is taken on an axis of ordinates (V-direc-
tional axis in the drawing), and the relationship between these
values is expressed. The relationship between the thickness of
the alignment film and the alignment-film degree-of-polar-
ization relative value is, since the degree of polarization of the
alignment film is proportional to the thickness of the align-
ment film, expressed by a straight line D shown in the draw-
ing.

[0108] Here, the graph shows the degree-of-polarization
relative value when the film thickness is changed (0 to 150
nm) by setting the degree-of-polarization relative value when
the film thickness of the alignment film ORI1 or the alignment
film ORI2 is set to 100 nm to 1.

[0109] As can be clearly understood from the graph, when
the film thickness of the alignment film ORI2 is set to 100 nm
and the film thickness of the alignment film ORI1 is set to a
value smaller than 100 nm and larger than 0, the degree-of-
polarization relative value of the alignment film can be set to
a value smaller than 1 and larger than 0. The degree-of-
polarization relative value of the alignment film having the
value which falls within such a range can, as shown in the
above-mentioned graph in FIG. 6, set the contrast relative
value to a value larger than 1 whereby the contrast can be
enhanced.

[0110] Here, in setting the degree-of-polarization relative
values of the alignment films to desired values by making
thicknesses of the respective alignment films different from
each other, it is confirmed that the anchoring strengths are not
changed largely. However, when the respective alignment
films are too thin, there arises a drawback such as film peel-
ing-off and hence, the thicknesses of the respective alignment
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films may be set to values within ranges which allow the
respective alignment films to acquire desired film strengths
and anchoring strengths.

(Another Mode of Relationship Between Respective Align-
ment Films ORI1, ORI2 and Respective Polarizers PL1, PL2)

[0111] FIG. 9 is a view corresponding to FIG. 1 and shows
another embodiment of the relationship between the respec-
tive alignment films ORI1, ORI12 and the respective polarizers
PL1, PL2.

[0112] The constitution which makes this mode different
from the mode shown in FI1G. 1 lies in the constitution of the
alignment film ORI1. Firstly, the light absorption axis aborl
of the alignment film ORI1 is arranged substantially parallel
to the light absorption axis abp11 of the polarizer PL1 (within
+1°) Further, the alignment direction ord1 of the alignment
film ORI1 is arranged in the direction different from the
direction of the light absorption axis aborl of the polarizer
PL1.

[0113] In this case, it is desirable that the alignment direc-
tion ord1 of the alignment film ORI1 is set to make an angle
which falls within a range from 60° to 120°, for example, with
respect to the direction of the light absorption axis aborl of
the alignment film ORI1. FIG. 9 shows a case in which the
alignment direction ordl of the alignment film ORI1 is set
substantially orthogonal (90°£1°) to the light absorption axis
aborl of the alignment film ORII.

[0114] Here, to set the light absorption axis aborl of the
alignment film ORI1 different from the alignment direction
ordl as described in this embodiment, the light alignment
treatment and the rubbing treatment may be used in combi-
nation. For example, firstly, the light alignment treatment is
applied to the alignment film ORI1. Due to such treatment,
the alignment direction ordl and the light absorption axis
aborl are arranged in the same direction. Thereafter, the
rubbing treatment is applied to the alignment film ORIl in the
direction different from the direction of the light absorption
axis aborl. Due to such treatment, the alignment direction
ord1 can be changed to the direction along which the rubbing
treatment is applied without changing the direction of the
light absorption axis aborl. This is because no light absorp-
tion axis is generated by the rubbing treatment and, at the
same time, an alignment restricting force imparted by the
rubbing treatment is far superior to an alignment restricting
force imparted by the light alignment treatment.

[0115] Here, even when the rubbing treatment is performed
prior to the light alignment treatment, the substantially same
advantageous effects can be obtained. However, in such a
case, the alignment direction is slightly disturbed and hence,
there arises a drawback that the properties of the alignment
film is slightly deteriorated. Accordingly, when such a draw-
back is not permissible, it is desirable to perform the rubbing
treatment after the light alignment treatment.

[0116] Further, in this embodiment, the direction of the
light absorption axis abor] of the alignment film ORI1 and the
direction of the light absorption axis abp1l of the polarizer
PL1 are set substantially parallel to each other (within +1°).
Due to such setting of the light absorption axes, loss of light
attributed to the light absorption axis aborl of the alignment
film ORI1 can be minimized and, at the same time, the degree
of polarization can be increased compared to a case that the
only polarizer PL1 is used and hence, the contrast of the
alignment film ORI1 can be enhanced.
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[0117] Advantageous effects with respect to the alignment
film ORI2 are substantially equal to the corresponding advan-
tageous effects explained in conjunction with FIG. 1 and
hence, the explanation of the advantageous effects is omitted.
[0118] Accordingly, the liquid crystal display device hav-
ing the above-mentioned constitution acquires an advanta-
geous effect that loss of light in so-called white display can be
largely decreased when display driving is performed in a
normally black mode and, at the same time, brightness can be
decreased in black display.

[0119] FIG. 10 is a graph in which an intersecting angle of
the light absorption axis aborl of the alignment film ORI1
with respect to the light absorption axis abp11 of the polarizer
PL1 is taken on an axis of abscissas (H-directional axis in the
drawing), a contrast relative value is taken on an axis of
ordinates (V-directional axis in the drawing), and the relation-
ship between these values is expressed as a curve E.

[0120] Here, the graph shows the contrast relative value
when the intersecting angle is changed from 0 to 90° in a state
that the contrast value when the intersecting angle of the light
absorption axis aborl of the alignment film ORI1 is orthogo-
nal (90°) to the light absorption axis abpl1 of the polarizer
PL1issetto 1.

[0121] As can be clearly understood from the graph, as
intersecting angle of the light absorption axis aborl of the
alignment film ORI1 with respect to the light absorption axis
abp11 of the polarizer PL1 approaches 0°, that is, as the light
absorption axis aborl of the alignment film ORI1 approaches
the light absorption axis abpl1 of the polarizer PL1 in the
direction that the light absorption axis aborl becomes parallel
to the light absorption axis abpl1, it is possible to make the
contrast relative value approximate a maximum value.
[0122] Here, provided that lowering of contrast is permis-
sible, the intersecting angle may be set to a value which falls
within a range from 0° to 30°.

[0123] Theabove-mentioned respective embodiments may
be used in a single form or in combination unless these
embodiments contradict each other. This is because advanta-
geous effects of the respective embodiments can be acquired
individually or synergistically.

What is claimed is:

1. A liquid crystal display device comprising:

a liquid crystal display panel; and

a backlight arranged on a back surface of the liquid crystal
display panel, wherein

the liquid crystal display panel includes liquid crystal, and
a first substrate and a second substrate arranged to face
each other in an opposed manner with the liquid crystal
therebetween,

the first substrate is arranged between the second substrate
and the backlight,

the first substrate includes a first polarizer and a first align-
ment film arranged between the first polarizer and the
liquid crystal,

the second substrate includes a second polarizer and a
second alignment film arranged between the second
polarizer and the liquid crystal,

the second alignment film has a light absorption axis, and
an angle made by the light absorption axis of the second
alignment film and a light absorption axis of the second
polarizer is set to a value which falls within +1°,

the first alignment film has a light absorption axis, and an
angle made by the light absorption axis of the first align-
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ment film and a light absorption axis of the first polarizer
1s set 10 a value not less than 89° and not more than 91°,
and

(degree of polarization of the first alignment film)/(degree

of polarization of the second alignment film) is set to a
value not more than 0.9.

2. A liquid crystal display device according to claim 1,
wherein light alignment treatment is applied to the first align-
ment film and the second alignment film.

3. A liquid crystal display device according to claim 2,
wherein a radiation quantity of light at the time of applying
light alignment to the first alignment film is smaller than a
radiation quantity of light at the time of applying light align-
ment to the second alignment film.

4. A liquid crystal display device according to claim 2,
wherein a film thickness of the first alignment film is set
smaller than a film thickness of the second alignment film.

5. A liquid crystal display device according to claim 1,
wherein (degree of polarization of the first alignment film)/
(degree of polarization of the second alignment film) is set to
a value not more than 0.7.

6. A liquid crystal display device according to claim 1,
wherein (degree of polarization of the first alignment film)/
(degree of polarization of the second alignment film) is set to
a value not more than 0.5.

7. A liquid crystal display device according to claim 1,
wherein (degree of polarization of the first alignment film)/
degree of polarization of the second alignment film) is set to
a value not less than 0.3.

8. A liquid crystal display device according to claim 1,
wherein the first substrate includes a pixel electrode and a
counter electrode within a pixel region thereof, and the liquid
crystal is driven by an electric field generated between the
pixel electrode and the counter electrode.

9. A liquid crystal display device comprising:

a liquid crystal display panel; and

a backlight arranged on a back surface of the liquid crystal

display panel, wherein
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the liquid crystal display panel includes liquid crystal, and
a first substrate and a second substrate arranged to face
each other in an opposed manner with the liquid crystal
therebetween,

the first substrate is arranged between the second substrate

and the backlight,

the first substrate includes a first polarizer and a first align-

ment film arranged between the first polarizer and the
liquid crystal,

the second substrate includes a second polarizer and a

second alignment film arranged between the second
polarizer and the liquid crystal,

the second alignment film has a light absorption axis, and

an angle made by the light absorption axis of the second
alignment film and a light absorption axis of the second
polarizer is set to a value which falls within +1°,

the first alignment film has a light absorption axis, and an

angle made by the light absorption axis of the first align-
ment film and a light absorption axis of the first polarizer
is set to a value which falls within +1°, and

the alignment direction of the first alignment film is set to

make an angle of not less than 60° and not more than
120° with respect to the direction of the light absorption
axis of the first alignment film.

10. A liquid crystal display device according to claim 9,
wherein both light alignment treatment and rubbing treatment
are applied to the first alignment film, and light alignment
treatment is applied to the second alignment film.

11. A liquid crystal display device according to claim 10,
wherein the rubbing treatment is applied to the first alignment
film after applying the light alignment treatment to the first
alignment film.

12. A liquid crystal display device according to claim 9,
wherein the first substrate includes a pixel electrode and a
counter electrode within a pixel region thereof, and the liquid
crystal is driven by an electric field generated between the
pixel electrode and the counter electrode.

kok ok ok %



patsnap

TREMOF) BRETREKE
[F(2E)F US20080204647A1 [ (r&)B 2008-08-28
RiES US12/034739 B H 2008-02-21

FRIRB(RFR)AGE) WHED
RF(EFR)AGE) WHED

HAREEFANR)AGE) BAED

[#RI &8 A MATSUI CHIKAE

KREBA MATSUI, CHIKAE

IPCHE& GO02F1/1337

CPCHZES G02F1/133528 G02F1/1337 G02F1/134363 G02F1/133788 G0O2F1/133784
i £ 2007043487 2007-02-23 JP

H A0 FF Sk US7663720

SNERaE Espacenet USPTO

BEGR)

FEARB-—MERBERRE , HeeW R EUE AR SR H 524
KFAREBNRE. —HRBEREE , BERRETERNGEER
RETHRNERELNEX. REETEARSTERSE , URE-ER
MEZER , F-ERNFE-ERAERAANN S XFLER |, Hil
EARE. FERFEEF-_ERNEXH. F-ERTEE—F
ENMHEES —RIRSGENREZENE-—NAK, F-ERSTEE=

RRENGECE - REENES 2 ANE-"NAE, E-REBEES 7 Z—oORn
SR UH | 3 BE CREEA RS RSN Rk abor] A
ARG E R B RN E, E—MOEEE R, FEmE— ¥ PL1
AL R MR — (RIR B0 X RIHTE i AR E N T T80 =7

RENFAT0.9891E,

by

BEFRKRFOIME, (F-—HEABRNRERE )/ (E-HEENFRRE ) i / \


https://share-analytics.zhihuiya.com/view/862ff72b-46cc-427f-b950-96895dccfba4
https://worldwide.espacenet.com/patent/search/family/039715457/publication/US2008204647A1?q=US2008204647A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080204647%22.PGNR.&OS=DN/20080204647&RS=DN/20080204647

