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(57) ABSTRACT

A liquid crystal display panel includes signal lines, scanning
lines, a common line, and a planarizing film covering the
lines. Pattern edge portions of a pixel electrode are arranged
to be overlaid above edge portions of the signal lines and the
scanning lines. Further, slits being openings formed at the
pixel electrode are formed line-symmetrically to each other
relative to a reference line which is the extending direction of
the common line arranged to cross the center portion of a
pixel part.
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LIQUID CRYSTAL DISPLAY PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal dis-
play panel, and particularly to a liquid crystal display panel of
a Fringe Field Switching (FFS) mode-liquid crystal display
apparatus.

[0003] 2. Description of the Background Art

[0004] As the displaying system of liquid crystal display
apparatuses, the TN (Twisted Nematic) mode has been
widely employed. However, in recent years, what is coming
into use is the horizontal electric field system, in which volt-
age is applied between the pixel electrode and the opposite
electrode to generate an electric field being substantially par-
allel to the panel, such that the liquid crystal molecules are
driven in the horizontal direction. The horizontal electric field
system is advantageous in widening the viewing angle. In
keeping with the recent trend where high displaying quality is
required for every field of view, the horizontal electric field
scheme is increasingly used in place of the TN mode.

[0005] What are known as the horizontal electric field sys-
tem are the in-plane switching mode and the FFS mode.
Particularly, the FFS mode overcomes the drawback of the
in-plane switching mode, i.e., poor light usage efficiency.
Further, with the FFS mode, since the pixel electrode and the
opposite electrode driving liquid crystal are each formed by a
transparent conducting film, the liquid crystal is driven over
substantially the entire region on the pixel electrode and the
opposite electrode to contribute to displaying images.
Accordingly, the FFS mode can achieve higher brightness or
reduced power consumption comparing favorably with the
TN mode, while achieving wider viewing angles and higher
definition. Accordingly, while securing the wide viewing
angle characteristic obtained by the horizontal electric field
system, higher brightness or reduced power consumption can
be achieved.

[0006] Further, since the electrode structure is simpler as
compared to that of the in-plane switching mode, it is also
advantageous in achieving high definition. Accordingly, since
higher definition and higher brightness or reduced power
consumption are particularly demanded of a small- and
medium-sized panels represented by smartphones or tablet
terminals belonging to a promising field of products, it can be
said that liquid crystal display apparatus of the FFS mode is
becoming mainstream of the liquid crystal display apparatus
of such a field.

[0007] The liquid crystal display apparatus of the FFS
mode can be used effectively for displaying images in its
entirety, except for the region where the wiring layer func-
tioning as a light shield section is formed and the region
where thin-film transistors (TFTs) functioning as switching
elements are formed. Thus, it is expected that ideal higher
brightness or reduced power consumption can be realized.
However, practically, it is difficult to overlay or closely place
the pixel electrode or the opposite electrode onto the wiring
layer, under the constraints that the light blocking layer must
be arranged to the upper portions of the pixel electrode and
the opposite electrode, each made of a transparent conducting
film, for the regions in the pixel part where unintended behav-
ior of liquid crystal is observed, and that there is increased
parasitic capacitance. Therefore, the substantial effective dis-
play region becomes narrow (or the proportion of the effec-
tive display region relative to the pixel part, i.e., the aperture
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ratio, is reduced), and ideal high brightness or reduced power
consumption is yet to be realized.

[0008] In consideration of the problems described above,
there are studies on techniques for further improving the
aperture ratio of pixels with a liquid crystal display apparatus
of the FFS mode. For example, Japanese Patent Application
Laid-Open No. 2003-218435 discloses, as a conventional tech-
nique, the structure of a conventional liquid crystal display
apparatus of the FFS mode in which the color shift phenom-
enon is prevented by arranging slits in a horizontally sym-
metric manner at the pixel electrode with reference to a stor-
age capacitance bus line (common line). With this structure,
in order to prevent undesirable light leakage invited by an
electric field formed in the space between the edge portion of
the pixel and opposite electrodes and the gate bus line (gate
line) and the data bus line (source line) surrounding the elec-
trodes, a black matrix (light shield film) on the upper substrate
must be formed to be in the pixel part more than actually
necessary. Thus, a reduction in the aperture ratio is invited.

[0009] In order to cope with the problem, the following
technique is disclosed: the gate bus line is arranged at the
position corresponding to the center portion of the pixel and
opposite electrodes, such that the upper and lower edge por-
tions of the pixel and opposite electrodes with reference to the
gate bus line are overlaid with the storage capacitance bus
line. Thus, light leakage at the edge portions of the pixel and
opposite electrodes is prevented. Further, the black matrix
extending to the outside of the lines can be dispensed with, in
the vertical direction of the pixel and opposite electrodes. Still
further, provision of the slits being arranged line-symmetri-
cally with respect to the gate bus line makes it possible to
achieve a balance between prevention of the color shift phe-
nomenon and improvement in the pixel aperture ratio.

[0010] Further, Japanese Patent Application Laid-Open
Nos. 2009-223245 and 2007-293154 disclose the technique
in which slits are arranged line-symmetrically to the pixel
electrode or the opposite electrode in order to prevent the
color shift phenomenon, similarly to the disclosure of Japa-
nese Patent Application Laid-Open No. 2003-21845. In such
astructure, the edge portion of the pixel electrode and that of
the opposite electrode are overlaid on the gate signal line
(scanning line) and the drain signal line (signal line) that
surround the electrodes. Thus, light leakage attributed to the
electric field leaked from the signal lines is prevented, and the
black matrix extending to the outside of the lines at four sides
of the pixel and opposite electrodes can be dispensed with.
Thus, the color shift phenomenon is prevented, and the pixel
aperture ratio is further improved.

[0011] However, with the liquid crystal display panel dis-
closed in Japanese Patent Application Laid-Open No. 2003-
21845, the light must still be blocked by the black matrix
around the data bus line (source line) in the horizontal direc-
tion of the pixel and opposite electrodes (the direction per-
pendicular to the gate bus line), and hence an improvement in
the aperture ratio is insufficient. Further, two common lines
must be arranged in the vertical direction of the pixel and
opposite electrodes, resulting in an increase in the number of
the common line that is originally required one in number per
row of pixels, or that can be eliminated by integration of the
opposite electrode. Further, when the common line is formed
with a light shield film such that it functions to block light,
ultimately it results in an increase in the area of the light shield
section.
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[0012] Further, it is known that irregular alignment occurs
around the end portions of the slits, reducing the displaying
quality. When the displaying quality is given higher priority
and therefore the end portions of the slits are also shielded
from light by the black matrix, the aperture ratio is further
reduced. In consideration of the foregoing, with the liquid
crystal display panel disclosed in Japanese Patent Application
Laid-Open No. 2003-21845, in terms of the entire display
region, it is assumed that the technique does not contribute
much toward an improvement in the aperture ratio, and that
the displaying quality is poor.

[0013] Still further, with the liquid crystal display panel
disclosed in Japanese Patent Application Laid-Open No.
2009-223245 also, a reduction in displaying quality due to
occurrence of irregular alignment at the region around the end
portions of the slits is concerned. When the end portions of the
slits are also shielded from light by the black matrix giving
priority to the displaying quality, a reduction in the aperture
ratio is invited.

[0014] Still further, itis known that, at the boundary portion
of two types of slits arranged in a line-symmetric manner
also, irregular alignment occurs and a reduction in displaying
quality is invited. As to each of the liquid crystal display
panels respectively disclosed in Japanese Patent Application
Laid-Open Nos. 2009-223245 and 2007-293154, a reduction
in displaying quality may possibly occur at the boundary
portion of the two types of slits, similarly to the phenomenon
occurring at the region around the end portions of the slits.
[0015] When the boundary portion of the two types of slits
is also shielded from light by the black matrix to cope with the
problem, a further reduction in aperture ratio may possibly be
invited.

[0016] Further, as can be seen in each of the liquid crystal
display panels respectively disclosed in Japanese Patent
Application Laid-Open Nos. 2009-223245 and 2007-
293154, though the structure in which the pixel electrode and
the opposite electrode are overlaid on the signal lines is effec-
tive in preventing electric field leakage and light leakage from
the signal lines, noises from the signal lines may influence the
pixel electrode. Thus, displaying quality may possibly be
reduced. Further, when the parasitic capacitance between
these signal lines and the pixel electrode becomes greater to
some extent, troubles such as a reduction in speed of signals
being written to the pixel electrode may possibly occur.
[0017] Further, as can be seen in the structure of the FFS
mode liquid crystal display apparatus disclosed as the con-
ventional technique in Japanese Patent Application Laid-
Open No. 2003-21845, or the liquid crystal display panel
disclosed in Japanese Patent Application Laid-Open No.
2010-217635, when the storage capacitance bus line (com-
mon line) is arranged so as to be overlaid with the boundary
portion of the two types of slits arranged in a line-symmetric
manner, irregular alignment occurring at the boundary por-
tion of the two types of slits can be prevented from visually
recognized. However, around the gate line, the light shield
film is required, resulting in the reduced aperture ratio.
[0018] Further, the common line arranged at the center
portion of the pixel electrode creates unevenness on the sub-
strate surface, which in turn causes irregular alignment of
liquid crystal to occur on the opposite sides of the common
line. Therefore, a wide black matrix extending to the outside
of the sides of the common line must be provided to the upper
substrate. Accordingly, as a result, with the structure such as
disclosed in Japanese Patent Application Laid-Open No.
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2003-21845 as the conventional FFS mode liquid crystal
display apparatus, or the structure of the liquid crystal display
panel disclosed in Japanese Patent Application Laid-Open
No. 2010-217635, the aperture ratio of the entire liquid crys-
tal panel is greatly reduced.

[0019] As described above, with the FFS mode-liquid crys-
tal display apparatus disclosed in any of Japanese Patent
Application Laid-Open Nos. 2003-21845, 2009-223245,
2007-293154, and 2010-217635, it is difficult to achieve both
an increase in aperture ratio and high displaying quality.

SUMMARY OF THE INVENTION

[0020] An object of the present invention is to provide a
liquid crystal display panel of the FFS mode-liquid crystal
display apparatus with which both an increase in aperture
ratio and high displaying quality can be achieved.

[0021] A liquid crystal display panel of the present inven-
tion includes: first and second substrates, the first substrate
having, a transparent insulating substrate; signal lines and
scanning lines arranged on a display region on the transparent
insulating substrate, the signal lines and the scanning lines
crossing each other to form a matrix; acommon line arranged
in parallel with the scanning lines; an insulating film covering
the signal lines, the scanning lines and the common line; and
a lower electrode and an upper electrode arranged in a pixel
part surrounded by the scanning lines and the signal lines to
oppose to each other in an upper and lower positional rela-
tionship on the insulating film, the second substrate being
arranged to oppose to the first substrate. The common line is
arranged to cross a center portion of the pixel part. The pixel
part is divided by the common line into first and second
regions. The upper electrode has a slit-shaped first opening in
the first region and a slit-shaped second opening in the second
region. The first opening is formed as being tilted, such that
the slit forms a first angle with a reference line which is an
extending direction of the common line. The second opening
is formed as being tilted, such that the slit forms a second
angle line-symmetrically to the first angle with reference to
the reference line. The upper electrode and the lower elec-
trode are arranged to be respectively overlaid on edge por-
tions of the scanning lines and the signal lines, the edge
portions existing along extending directions of the scanning
lines and the signal lines.

[0022] With the liquid crystal display panel described
above, it becomes possible to achieve both an increase in
aperture ratio and high displaying quality in an FFS mode-
liquid crystal display apparatus, because high aperture ratio
can be achieved by minimizing the light shield region that
blocks out light from the portion where a reduction in dis-
playing quality occurs attributed to irregular alignment of
liquid crystal.

[0023] These and other objects, features, aspects and
advantages of the present invention will become more appat-
ent from the following detailed description of the present
invention when taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1is a plan view showing the planar structure of
a liquid crystal display panel of the present invention;
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[0025] FIG. 2 is a plan view showing the structure of pixel
parts formed at a display region of the liquid crystal display
panel according to a first preferred embodiment of the present
invention;

[0026] FIG. 3 is a plan view showing a region around a
common line;
[0027] FIG. 4is a cross-sectional view showing the partial

structure of the pixel part;

[0028] FIG.5isadiagram showing the arrangement of slits
formed at a pixel electrode of the liquid crystal display panel
according to the first preferred embodiment of the present
invention;

[0029] FIG. 6is a diagram illustrating the arrangement of a
black matrix of the liquid crystal display panel according to
the first preferred embodiment of the present invention;
[0030] FIG. 7 is a diagram illustrating the arrangement of
the black matrix around the common line;

[0031] FIG. 8 is a diagram illustrating the relationship
between an optical sheet and an alignment axis of the liquid
crystal display panel of the present invention;

[0032] FIG. 9is a plan view showing the structure of pixel
parts formed at a display region of a liquid crystal display
panel according to a second preferred embodiment of the
present invention;

[0033] FIG. 10 is a diagram illustrating the arrangement of
slits formed at a pixel electrode of the liquid crystal display
panel according to the second preferred embodiment of the
present invention; and

[0034] FIG. 11 is a diagram illustrating the arrangement of
ablack matrix of the liquid crystal display panel according to
the second preferred embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Preferred Embodiment

[0035] As apreferred embodiment of the present invention,
adescription will be given of an example in which the present
invention is applied to an FFS (Fringe Field Switching)-mode
liquid crystal display panel.

[0036] <Apparatus Structure>

[0037] FIG.1isaplanview showing the planar structure of
a liquid crystal display panel 1000 of the present invention.
Note that, FIG. 1 is of a schematic nature, and does not reflect
the exact dimension of the shown constituents. Further, in
order to avoid complication, those not being pertinent to the
present invention are omitted, or partially simplified.

[0038] As shown in FIG. 1, the liquid crystal display panel
1000 can be roughly divided into a display region 101 dis-
playing images and a frame region 102 provided to surround
the display region 101.

[0039] Inthe display region 101, a plurality of signal lines
103 and a plurality of scanning lines 104 are arranged so as to
be perpendicular to each other. Further, a plurality of common
lines 105 are arranged in parallel with the scanning lines 104.
A region surrounded by adjacent signal lines 103 and scan-
ning lines 104 forms one pixel part. Thus, the display region
101 has a structure in which a plurality of pixel parts are
arranged in a matrix.

[0040] Further, at the intersection of the signal line 103 and
the scanning line 104, a thin-film transistor 106 is arranged.
Thus, one thin-film transistor 106 is provided for each pixel.
[0041] The frame region 102 is provided with a plurality of
mounting terminals 107 to which lead lines 110 extending
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from the signal lines 103 of the display region 101 and lead
lines 111 extending from the scanning lines 104 are respec-
tively connected, and a plurality of external connector termi-
nals 1071 respectively connected to a plurality of mounting
terminals 107. Further, a plurality of common lines 105 are
bound at the frame region 102 to be provided with common
potential.

[0042] An IC (integrated circuit) chip 109 for controlling
signals is connected to each of the mounting terminals 107.
Further, a wiring board 108 such as an FPC (Flexible Printed
Circuit) is connected to each of the external connector termi-
nals 1071.

[0043] FIG. 2 is a plan view showing the structure of the
pixel parts formed in the display region 101. Note that, FIG.
2 shows the structure on a TFT array substrate 100 side where
the thin-film transistors (TFTs) 106 are arranged in a matrix.

[0044] As shown in FIG. 2, in each pixel part, a pixel
electrode 91 and a opposite electrode 71 are arranged in a
upper and lower positional relationship. As voltage is applied
between the pixel electrode 91 and the opposite electrode 71,
the electric field substantially horizontal to the liquid crystal
display panel is produced. Thus, liquid crystal molecules are
driven in the horizontal direction, whereby images are dis-
played.

[0045] In order to apply a display voltage based on signal
data externally input to the pixel electrode 91, the thin-film
transistor 106 for controlling supply of the display voltage is
arranged on a transparent insulating substrate (not shown)
below the pixel electrode 91 and the opposite electrode 71.

[0046] The gate electrode of the thin-film transistor 106 is
connected to the scanning line 104 and the source electrode is
connected to the signal line 103. Further, in parallel with the
scanning line 104, the common line 105 is arranged to cross
the substantially central portion of the pixel part.

[0047] Further, on the transparent insulating substrate, a
protective insulating film (not shown) is provided. Via a con-
tact hole 52 provided at the protective insulating film, the
pixel electrode 91 is electrically connected to the drain elec-
trode (not shown). Further, via the contact hole 52 provided at
the protective insulating film, the opposite electrode 71 is
electrically connected to the common line 105.

[0048] With such a structure, when a control signal is sup-
plied from the scanning line 104, current flows from the
source electrode side of the thin-film transistor 106 to the
drain electrode side. That is, the voltage based on signal data
supplied from the signal line 103 is applied to the pixel
electrode 91.

[0049] The signal data supplied from the signal line 103 is
provided from the IC chip 109 connected to the mounting
terminal 107 of the frame region 102 (FIG. 1) or from the
wiring board 108 connected to the external connector termi-
nal 1071. Then, voltage corresponding to the display data is
applied to the pixel electrode 91.

[0050] Note that, in the present preferred embodiment, the
description is given on an exemplary structure in which, of the
upper electrode and the lower electrode of the FFS mode-
liquid crystal display panel, the upper electrode is the pixel
electrode 91 and the lower electrode is the opposite electrode
71; and slit-shaped openings are provided to the pixel elec-
trode 91 such that the electric field produced by the voltage
based on signal data is directed upward. However, it is also
possible to employ the structure in which the lower electrode
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is the pixel electrode 91; the upper electrode is the opposite
electrode 71; and the slit-shaped openings are provided to the
opposite electrode 71.

[0051] When the positional relationship between the slit-
shaped openings and the contour portion of the planar pattern
of the pixel electrode 91 satisfies the following relationship,
the similar function and operation can be achieved.

[0052] That is, as shown in FIG. 2, the pixel part is divided
into two, upper and lower regions, about the common line 105
crossing the substantially central portion of the pixel part. A
plurality of slits 91sa are provided at the upper half region
relative to the common line 105 of the pixel electrode 91, and
a plurality of slits 91sb are provided at the lower half region.
[0053] The slits 91sa and the slits 9154 extend such that
their respective longitudinal directions are oriented in differ-
ent directions. FIG. 3 shows the region near the common line
105. When the extending direction of the common line 105 is
the reference (0 degrees), regarding the clockwise direction
as positive, the slits 91sa are arranged as being tilted by angle
-0 and the slits 91sb are arranged as being tilted by angle +6.
[0054] Accordingly, the slits 91sa and 91sb are arranged
substantially line-symmetrically on the upper and lower sides
relative to the common line 105. Employing such a structure,
changes in color depending on the visual angle (the observa-
tion direction relative to the panel plane) when the liquid
crystal display panel displays images, that is, occurrence of
the color shift phenomenon can be alleviated. Further, in
order to achieve the operation described above, not necessar-
ily all the slits 91sa and 91sb are arranged line-symmetrically.
By providing the slits 91sa tilted by angle -8 relative to the
reference line and the slits 91sb tilted by angle +8, more
preferably, by substantially equalizing the number or length
of the two types of slits differing in the tilting direction
between each other such that a sum of the lengths of the slits
91sa and that of the slits 91sb are substantially equalized,
changes in color around the slits 91sa and changes in color
around the slits 9155 can be cancelled out in the region of one
pixel part, and the operation described above can be achieved.
[0055] Note that, angle 0 is set to a relatively small angle of
less than 45 degrees. This structure can be regarded as the slits
91sa and 91sb being tilted upward and downward by a pre-
scribed angle with reference to the extending direction of the
common line 105 (or the scanning line 104).

[0056] Next, a description will be given of the cross-sec-
tional structure of the pixel part with reference to FIGS. 4 to
6. Part (a) of FIG. 4 is a cross-sectional view taken along line
A-A viewed in the arrow direction in FIG. 2. Part (b) of FIG.
4 is a cross-sectional view taken along line B-B viewed in the
arrow direction in FIG. 2. Note that, though part (a) of F1G. 4
shows solely the structure of the TFT array substrate 100, part
(b) of FIG. 4 shows, in addition to the TFT array substrate
100, also a color filter substrate 200 arranged to oppose to the
TFT array substrate 100.

[0057] As shown in parts (a) and (b) of FIG. 4 on the
transparent insulating substrate 10 of the display region 101,
agateelectrode 11 is formed in the region where the thin-film
transistor 106 is formed. Further, the scanning line 104 (FIG.
2) extending from the gate electrode 11, the common line 105
(FIG. 1) arranged parallel to the scanning line 104, and a
common line pad 12 extending from the common line 105 are
formed.

[0058] Then, a gate insulating film 2 is formed to cover the
gate electrode 11, the scanning line 104, the common line
105, and the common line pad 12. As the gate insulating film
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2, for example a SiN film is used. On a region above the gate
electrode 11, an island-shaped semiconductor film 31 is
formed so as to be in contact with the gate insulating film 2.
[0059] The semiconductor film 31 is structured by any of
amorphous silicon, microcrystalline silicon and polycrystal-
line silicon, a silicon semiconductor film being a laminate
made up of a combination of the foregoing materials, or an
oxide semiconductor film.

[0060] The semiconductor film 31 is separated into the
source region and the drain region with the channel region
interposed therebetween. On the source region and the drain
region, a source electrode 41 and a drain electrode 42 are
formed, respectively.

[0061] In this manner, the thin-film transistor 106 is struc-
tured by the gate electrode 11, the semiconductor film 31, the
source electrode 41, and the drain electrode 42.

[0062] Further, on the gate insulating film 2, the signal line
103 (F1G. 2) made of a metal film being the material identical
to that of the source electrode 41 and the drain electrode 42 is
formed. Further, a protective insulating film 5 is formed so as
to cover the entire thin-film transistor 106 and the signal line
103.

[0063] The protective insulating film 5 is an inorganic insu-
lating film, and may be a single-layer SiN film or a multilayer
film (e.g., a multilayer film made up of a SiO film and a SiN
film).

[0064] Then, a planarizing film 6 is formed on the protec-
tive insulating film 5. The SiN film forming the protective
insulating film 5 prevents the characteristic of the thin-film
transistor 106 from being damaged by moisture or the like of
the planarizing film 6 or the like. The planarizing film 6 is
formed to cover the signal line 103, the scanning line 104 and
the common line 105. Thus, the uneven shape formed by the
thickness of the wiring layers themselves is planarized, and a
flat surfaceis formed on the surface of the TFT array substrate
100 over the signal line 103, the scanning line 104 and the
common line 105,

[0065] Further, the planarizing film 6 herein is an organic
resin film whose main component is acrylic resin or an SOG
(spin on glass) film. This is because, in the present preferred
embodiment, the lower one of the opposite electrode 71 and
the pixel electrode 91 overlaps with the scanning line 104 and
the signal line 103 in a plan view, having the planarizing film
6 interposed therebetween.

[0066] With such a structure, noises from the signal line
103 may affect the pixel electrode 91, possibly damaging
display quality. Further, when the parasitic capacitance
between the scanning line 104 or the signal line 103 and the
pixel electrode 91 becomes greater to some extent, troubles
such as a reduction in speed of signals being written to the
pixel electrode 91 may occur.

[0067] Accordingly, by determining the thickness of the
planarizing film 6, which determines the parasitic capaci-
tance between the scanning line 104 or the signal line 103 and
the opposite electrode 71 and between the scanning line 104
or the signal line 103 and the pixel electrode 91, to be at least
1 wum, the parasitic capacitance can be reduced. To this end,
the material that can be applied in formation is desirable.
Further, lower permittivity e is desirable.

[0068] The permittivity € of acrylic resin or the SOG film is
about 3 to 4, which is lower than that of a SiN film being 6 to
7. Therefore, acrylic resin or the SOG film is advantageous in
reducing the parasitic capacitance. Further, acrylic resin has
the following characteristics: highly transparent; cost-effec-
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tive; easier to handle as it can be used as an application film by
being dissolved in an organic solvent; and capability of being
calcined at relatively low temperatures.

[0069] Further, though a Si0, film formed by CVD or sput-
tering has the permittivity € which is similar to that of a SOG
film, it is difficult to obtain a thickness of 1 pm or more.
Further, it has a characteristic that it is difficult to achieve
planarization similarly to a SiN film.

[0070] On the planarizing film 6 having become the flat
surface, the opposite electrode 71 structured by a first trans-
parent conducting film made of ITO (Indium Tin Oxide) or
170 (Indium Zinc Oxide) is formed. For covering the oppo-
site electrode 71, an interlayer insulating film 8 is formed on
the planarizing film 6. Then, on the interlayer insulating film
8, the pixel electrode 91 structured with a second transparent
conducting film made of ITO or IZO is formed.

[0071] Then, as shown in part (a) of FIG. 4, a contact hole
50 is formed so as to penetrate through the protective insu-
lating film 5 on the drain electrode 42 to reach the drain
electrode 42. Further, as shown in part (b) of FIG. 4, a contact
hole 51 is formed to penetrate through the gate insulating film
2 and the protective insulating film 5 on the common line pad
12.

[0072] Through the contact holes 50 and 51, the opposite
electrode 71 and the pixel electrode 91 structured by the
transparent conducting film of ITO or IZO are respectively
connected to the drain electrode 42 and the common line pad
12.

[0073] Further, between the opposite electrode 71 and the
pixel electrode 91, the interlayer insulating film 8 is formed.
The interlayer insulating film 8 maintains the electrodes to be
insulated from each other, and a storage capacitance that
contributes toward storing charges at the pixel electrode 91 is
formed.

[0074] As shown in parts (a) and (b) of FIG. 4, the contact
hole 52 is formed at the planarizing film 6 on the protective
insulating film 5 such that the metal films such as the drain
electrode 42 and the common line pad 12 are not directly
brought into contact with the planarizing film 6. The contact
hole 52 communicates with the contact holes 50 and 51.
[0075] That is, as shown in part (b) of FIG. 4, the opposite
electrode 71 is electrically connected to the common line pad
12 via the transparent conducting film 72 extending from the
opposite electrode 71 and the contact holes 52 and 51. That is,
the transparent conducting film 72 extending from the oppo-
site electrode 71 covers the inner wall side face of the contact
holes 52 and 51 and also the surface of the common line pad
12 uncovered at the bottom face portion of the contact hole
51, whereby the common line pad 12 and the opposite elec-
trode 71 are electrically connected to each other.

[0076] Further, the opposite electrode 71 is electrically
connected also to a transparent conducting film 93, which is
made of the material identical to that of the pixel electrode 91
at the same layer, via a contact hole 82 of the interlayer
insulating film 8 formed above the contact hole 52. That is, it
is structured such that the transparent conducting film 93
covers further over the transparent conducting film 72 cover-
ing the inner face of the contact holes 51 and 52. The inner
wall side face of the contact holes 51 and 52 and the bottom
portion of the contacthole 51 are covered by a lamination film
made up of the transparent conducting film 72 and the trans-
parent conducting film 93.

[0077] Note that, since the transparent conducting film 93 is
electrically isolated from the pixel electrode 91, the transpar-
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ent conducting film 93 and the pixel electrode 91 will not be
electrically connected to each other.

[0078] Further, as shown in part (a) of FIG. 4, a transparent
conducting film 73 is formed by the material identical to that
of the opposite electrode 71 at the same layer, so as to cover
the inner wall side face of the contact holes 50 and 52 and to
cover the surface of the drain electrode 42 uncovered at the
bottom face portion of the contact hole 50.

[0079] Notethat, since the transparent conducting film 73 is
electrically isolated from the opposite electrode 71, the trans-
parent conducting film 73 and the opposite electrode 71 will
not be electrically connected to each other.

[0080] Then, by the pixel electrode 91 being electrically
connected to the transparent conducting film 73 covering the
inner face of the contact holes 50 and 52 via the contact hole
81 of the interlayer insulating film 8 formed above the contact
hole 52, the pixel electrode 91 is electrically connected to the
drain electrode 42. That is, the transparent conducting film 92
extending from the pixel electrode 91 covers the inner wall
side face of the contact hole 81, and further covers the trans-
parent conducting film 73 covering the inner face of the
contact holes 50 and 52. The inner wall side face of the contact
holes 50 and 52 and the bottom portion of the contact hole 50
are covered by a lamination film made up of the transparent
conducting film 73 and the transparent conducting film 92.

[0081] Employing such a structure, it becomes possible to
prevent the metal films structuring the drain electrode 42 and
the common line pad 12 from being corroded by moisture of
the planarizing film 6.

[0082] Next, a description will be given of the arrangement
of alight shield film that directly influences the pixel aperture
ratio. As shown in part (b) of FIG. 4, the color filter substrate
200 is arranged to oppose to the TFT array substrate 100 via
the liquid crystal layer LC. At the color filter substrate 200, a
black matrix BM being a light shield film is interposed in the
color filter CF. This arrangement state ofthe black matrix BM
influences the pixel apertureratio. Note that, while not shown,
on the topmost surface of the TFT array substrate 100 and that
of the color filter substrate 200 each in the display region 101
and being in contact with the liquid crystal layer L.C, an
alignment film that controls the alignment of liquid crystal is
formed. On the surface of the alignment film, the alignment
treatment in the prescribed direction is performed by the
rubbing treatment or the optical alignment treatment. As the
specific alignment treatment direction, it should be per-
formed in the direction in which the initial alignment of liquid
crystal is to be desirably set, i.e., in the direction represented
by an arrow in FIG. 2.

[0083] Firstly, a description will be given of the arrange-
ment of the black matrix BM around the signal line 103 (FIG.
2). Around the signal line 103, the arrangement of the pixel
electrode 91 relating to the operation of liquid crystal directly
influencing displaying and the arrangement of the slits
formed at the pixel electrode 91 are concerned. A description
will be given of the arrangement of these elements with ref-
erence to FIGS. 5 and 6.

[0084] Part (a) of FIG. 5 is a cross-sectional view taken
along line C-C viewed in the arrow direction in FIG. 2, show-
ing the arrangement of the TFT array substrate 100, the liquid
crystal layer LC and the color filter substrate 200. Further,
FIG. 6 is a diagram showing the light shield region, which is
realized by the black matrix BM provided to the color filter
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substrate 200 provided to oppose to the TFT array substrate
100 shown in FIG. 2, being overlaid with the TFT array
substrate 100.

[0085] As shown in part (a) of FIG. 5, in the liquid crystal
display panel according to the first preferred embodiment, the
color filter substrate 200 is arranged to oppose to the TFT
array substrate 100 having the liquid crystal layer LC inter-
posedtherebetween. As represented by broken lines in FIG. 2,
in connection with the position where the opposite electrode
71 is formed, the opening portion is only the upper portion of
the region where the thin-film transistor 106 is arranged at
each pixel in the display region.

[0086] In other words, the opposite electrode 71 is formed
to cover the entire display region except for the region where
the thin-film transistor 106 is formed. Accordingly, in con-
nection with the signal line 103, the opposite electrode 71 is
formed across adjacent pixels including the upper portion of
the signal line 103.

[0087] Further, as shown in part (a) of FIG. 5, the pixel
electrode 91 is arranged, in connection with the signal line
103, to be overlaid above the signal line 103. That is, the
pattern edge portion of the pixel electrode 91 is arranged
above one edge portion of the signal line 103 arranged
between the pixel electrodes 91. Note that, while not shown,
the upper portion of the other edge portion of the signal line
103 is covered by the pattern edge portion of the adjacent
pixel electrode 91.

[0088] Further, as to the slits 91sa and 91sb each being the
opening formed at the pixel electrode 91, one tip portion of
each slit is formed to be overlaid above the adjacent signal
line 103. Further, while not shown, the other tip portion of the
slit is formed to be overlaid above the other adjacent signal
line 103.

[0089] That is, the slits 91sa and 91sb are each formed to
extend over the two signal lines 103 which are respectively
arranged on the long sides of the pixel electrode 91 so as to
sandwich the pixel electrode 91.

[0090] Note that, part (b) of FIG. 5 is an enlarged plan view
of the region corresponding to line C-C in FIG. 2. Part (a) of
FIG. 5 is a cross-sectional view of a region where the slits
91sa are formed, out of the slits 91sa and 91sb being two
types of slit-shaped openings. The structure holds true for the
region where the slits 91sb are formed, except that the struc-
ture becomes upside down in the drawing. Similarly to the
slits 91sa, the slits 91sb are formed such that their respective
tip portions are overlaid above the signal lines 103.

[0091] Further, as shown in part (a) of FIGS. 5 and 6, the
black matrix BM provided to the color filter substrate 200 is
arranged at the portion overlaid with the region where the
signal line 103 is arranged, without protruding outward in the
plane direction from the region where the signal line 103 is
arranged. Note that, around the signal line 103, by the signal
line 103 functioning also as a light shield film, the regions
around the tip portions of the slits 91sa and 91sb each being
an opening are shielded from light.

[0092] That is, the portion where a reduction in display
quality attributed to irregular alignment that is prone to occur
around the tip portions of the slits 91sa and 91sb is shielded
from light by the signal line 103. Further, the upper portion of
the opposite edge portions of the signal line 103 is covered by
the pixel electrode 91. Therefore, light leakage attributed to
the leakage of electric field from the signal line 103 will not
occur.
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[0093] Accordingly, the region that requires light shielding
is not formed in the opposite edge portions of the signal line
103. Therefore, as shown in part (a) of FIG. 5, it is not
necessary to provide the black matrix BM to protrude out-
ward in the plane direction from the region where the signal
line 103 is arranged.

[0094] Note that, since the signal line 103 functions also as
alight shield film, it is also possible to dispense with the black
matrix BM atthe portion overlapping with the signal line 103.
[0095] Next, a description will be given of the arrangement
of the black matrix BM around the common line 105 (FIG. 2)
with reference to part (b) of FIG. 4, FIG. 6 and FIG. 7.
[0096] Firstly, as shown in part (b) of FIG. 4, a description
will be given of the region including the contact holes 52 and
82, which are formed above the common line pad 12 extend-
ing from the common line 105. As shown in part (b) of FIG.
4, the sidewall of the contact hole 52 formed at the planarizing
film 6 is normally formed as a relatively gradual tilt face. The
top opening of the contact hole 52 has arelatively great area.
Further, since the thickness of the planarizing film 6 is rela-
tively great, the depth of the contact hole 52 is also relatively
great. Accordingly, by providing the contact hole 52, rela-
tively great unevenness is formed on the surface of the pla-
narizing film 6. Such unevenness of the surface invites irregu-
lar alignment of liquid crystal. Furthermore, at the portion
where the contact hole 82 is formed, irregular alignment of
liquid crystal occurs at a relatively wide region in a plane
direction, and disadvantageously affects the displaying man-
ner.

[0097] Accordingly, with the liquid crystal display panel
according to the first preferred embodiment, as shown in part
(b) of FIG. 4, the black matrix BM is provided so as to extend
outward at least from the top edge portion of the contact hole
52, such that the black matrix BM can block light by covering
the entire region above the contact hole 52.

[0098] Note that, it is desirable that the black matrix BM is
formed to cover the region outside the top edge portion of the
contact hole 52 by a prescribed distance, in order to address
the misalignment between the TFT array substrate 100 and
the color filter substrate 200 or the case where the irregular
alignment region reaches the region surrounding the uneven-
ness of the surface formed by the contact hole 52. For
example, as shown in FIG. 6, the pixel electrode 91 is not
formed at the region where the contact holes 82 and 52 are
formed and the region nearby. It is desirable that such regions
are covered by the black matrix BM.

[0099] Note that, itis also possible to form the common line
pad 12 that extends from the common line 105, which func-
tions also as a light shield film, to cover the region outside the
top edge portion of the contact hole 52, so as to block out light
from the region where irregular alignment of liquid crystal is
caused by the surface uneven portion attributed to the contact
hole 52.

[0100] In this case, it is also possible to dispense with the
black matrix BM above the contact hole 52. Further, since it
is not necessary for the misalignment between the TFT array
substrate 100 and the color filter substrate 200 to be taken into
consideration, the light shield region may be smaller than that
in the case where light is shielded by the black matrix BM.
[0101] Although not mentioned in the foregoing since the
influence of irregular alignment of liquid crystal caused by
the surface unevenness of the contact hole 52 is greater, note
that the region where the contact hole 52 and the common line
pad 12 extending from the common line 105 are formed
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corresponds to the boundary portion of the two types of slits
91sa and 91sb differing in the tilting direction, and also cor-
responds to the portion where the irregular alignment occurs.
However, the common line pad 12 extending from the com-
mon line 105 functioning also as a light shield film is formed
at the boundary portion, and the boundary portion is further
shielded from light by the black matrix BM. Accordingly, the
irregular alignment region occurring at the boundary portion
of the slits 91sa and 91sb is likewise shielded from light
without any trouble.

[0102] Next, with reference to FIG. 7 being a cross-sec-
tional view taken along line D-D viewed in the arrow direc-
tion in FIG. 2, a description will be given of the region where
the common line 105 is arranged, other than the region where
the contact holes 52 and 82 are formed. As has been described
in the foregoing, the region corresponds to the boundary
portion of the two types of slits 91sa and 91sb differing in the
tilting direction. The region also corresponds to the portion
where irregular alignment occurs.

[0103] However, since the common line 105 functioning
also as a light shield film is formed at the boundary portion,
light can be blocked out from the portion in the boundary
portion where irregular alignment occurs. Further, in the case
where unevenness occurs at the TFT array substrate 100
attributed to the thickness of the common line 105 itself, an
irregular alignment region is formed at each of the opposite
sides of the common line 105. Therefore, such regions must
be shielded from light by the black matrix BM formed on the
color filter substrate 200.

[0104] However, as shown in FIG. 7, the uneven shape
formed by the thickness of the common line 105 itself does
not appear on the topmost surface of the TFT array substrate
100, thanks to the planarizing film 6 forming the flat surface
on the surface of the TFT array substrate 100 above the
common line 105. Therefore, no irregular alignment region
occurs at the opposite sides of the common line 105.

[0105] Accordingly, the region where the common line 105
is formed except for the region where the contact hole 52 and
82 are formed is satisfactory shielded from light by the com-
mon line 105 functioning also as a light shield film. It is not
necessary to form the black matrix BM at the corresponding
region on the color filter substrate 200, and the corresponding
region can dispense with the black matrix BM as shown in
FIGS. 6 and 7.

[0106] Note that, it is not necessary to completely dispense
with the black matrix BM as shown in FIGS. 6 and 7. Instead,
similarly to the formation regions for the signal line 103 and
the scanning line 104, the black matrix BM may be arranged
only at the region overlaid with the common line 105, so as
not to protrude outward in the plane direction from the for-
mation region for the common line 105. With this structure,
the aperture ratio will not greatly change. However, when the
common line 105 is narrowly formed, for example, to be
approximately as narrow as the overlay accuracy between the
TFT array substrate 100 and the color filter substrate 200, it is
desirable not to form the black matrix BM because a substan-
tial reduction in the aperture ratio may be invited as being
influenced by the overlay accuracy.

[0107] As has been described in the foregoing, with the
liquid crystal display panel according to the first preferred
embodiment, as shown in the FIG. 6, the black matrix BM is
not formed outside the formation region for the signal line
103 and outside the formation region for the scanning line 104
in the display region. Further, the black matrix BM is not
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formed on the common line 105 also, except for the formation
region for the contact holes 52 and 82 and the region nearby.
Accordingly, the pixel part with ideal high aperture ratio can
be obtained, in which the minimum required line regions and
the contact hole formation regions are used as the light shield
region.

[0108] Note that, as shown in FIG. 6, a pillar spacer PS is
arranged at the pixel part in order to keep the distance between
the TFT array substrate 100 and the color filter substrate 200
at a prescribed distance. In FIG. 6, the pillar spacer PS is
provided on the scanning line 104.

[0109] Since irregular alignment of liquid crystal may pos-
sibly occur also at the region around the pillar spacer PS
because of unevenness of the pillar spacer PS, light must be
blocked. Further, since irregular alignment of liquid crystal
may possibly occur at the region around the contact hole 52
provided at the planarizing film 6 on the scanning line 104,
which functions also as a light shield film, light must be
shielded likewise.

[0110] To this end, the pillar spacer PS is positioned around
the contact hole 52 of the planarizing film 6; alternatively, the
pillar spacer PS is arranged as being overlaid (aligned) on the
contact holes 52 and 81, to form the light shield region. Thus,
a further desirable structure in which light shield region for
the entire pixel is reduced can be obtained. From the similar
viewpoint, by forming the pillar spacer PS at the position as
being overlaid on the contact holes 52 and 82 on the common
line 105, the similar effect can be obtained.

[0111] Finally, with reference to FIG. 8, a description will
be given of the relationship between the optical sheet and the
alignment axis in the liquid crystal display panel according to
the first preferred embodiment. As represented by an arrow in
FIG. 2, the alignment direction of liquid crystal is set to be in
parallel with the extending direction of the common line 105
or the extending direction of the scanning line 104.

[0112] Forexample, in the case where the initial alignment
of the liquid crystal is set by subjecting the surfaces of the
TFT array substrate 100 and the color filter substrate 200 to an
alignment treatment such as the rubbing treatment, the rub-
bing treatment is performed in the direction represented by
the arrow in FIG. 2. As a result, the alignment direction of
liquid crystal becomes 0°.

[0113] Inthis case, as showninFIG. 8, a biaxial retardation
film 304 is arranged on the light incident side that is below the
liquid crystal layer LC and that is represented by an arrow.
The biaxial retardation film 304 is a film whose index of
refraction differs in each of X-, Y-, and Z directions, and
which is used for improving the viewing angle characteristic
in the FFS mode. Note that, while the slow axis in which light
propagates slowly is shown as the axis in parallel with X
direction in FIG. 8, the slow axis may be the axis being in
parallel with Y direction.

[0114] Further, below the biaxial retardation film 304, a
polarizer protective film (optically isotropic film) 305 is
arranged, to protect a polarizer 302 arranged beneath.
[0115] Still further, above the biaxial retardation film 304,
a polarizer protective film (optically isotropic film) 303 is
arranged, to protect a polarizer 301 arranged above.

[0116] Note that, the polarizer 301 has the absorption axis
being in parallel with X direction, whereas the polarizer 302
has the absorption axis being in parallel with Y direction.
Thus, the absorption axis of the polarizer 301 and that of the
polarizer 302 are perpendicular to each other.
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[0117] In this manner, by arranging the biaxial retardation
film 304 on the light incident side below the liquid crystal
layer LC, a desired optical compensation effect can be
obtained without being influenced by the irregular state of the
liquid crystal layer LC. Accordingly, influence on the display
characteristic can be alleviated in the regions where irregular
alignment occurs, such as the boundary region of the slits
91sa and the slits 91sb described above, around the opposite
tip portions of the slits 91sa and 91sb, and around the uneven
surface portion of the contact hole. Thus, the area of the light
shield regions (the black matrix, the wiring layer (the com-
mon line, the gate line, and the source line)) required in such
regions can be minimized.

[0118] Conversely, when the biaxial retardation film is
arranged on the display plane side instead of the light incident
side, the light from the light source will pass firstly the liquid
crystal layer. Then, depolarization occurs because of scatter-
ing ofliquid crystal at the irregular alignment region. Accord-
ingly, since linear polarization is already disturbed when the
light passes through the biaxial retardation film, a desired
optical compensation effect cannot be obtained. That is, even
in the region with minor irregular alignment, the displaying
characteristic may be influenced in terms of the optical com-
pensation effect.

[0119] Withaconventional liquid crystal display panel, it is
not selected to arrange the biaxial retardation film 304 on the
light incident side below the liquid crystal layer LC in con-
sideration of the optical design. That is, when a high aperture
ratio is desired with the conventional structure, it is necessary
to set the liquid crystal alignment direction to 90° (vertical
direction). In this case, when the biaxial retardation film is
arranged on the light incident side, the optical design requires
setting the absorption axis of the upper polarizerto 90°. In this
case, there is a problem that, when the user puts on polarized
sunglasses, no displayed image can be seen (i.e., appearing in
black entirely). On the other hand, the effect of improving the
viewing angle of the biaxial retardation film itself can be
obtained even when the biaxial retardation film is arranged on
the display plane side of the liquid crystal display panel and,
therefore, the biaxial retardation film is arranged on the dis-
play plane side of the liquid crystal panel with the conven-
tional structure.

[0120] However, with the liquid crystal display panel
according to the present invention, ahigh aperture ratio can be
achieved even when the alignment direction of liquid crystal
is set to 0° (horizontal direction). Accordingly, in terms of
optical design, it becomes possible to arrange the biaxial
retardation film 304 on the light incident side below the liquid
crystal layer LC, and to set the angle of the absorption axis of
the polarizer 301 on the display plane side to 0° (horizontal
direction).

[0121] Asaresult, aliquid crystal display panel and a liquid
crystal display apparatus including the same can be obtained,
with which panel visibility is secured for polarized sun-
glasses, and requirements for a high aperture ratio and wide
viewing angle characteristics are satisfied.

[0122] As has been described above, with the liquid crystal
display panel according to the first preferred embodiment, in
connection with the liquid crystal display apparatus of the
FFS mode, a high aperture ratio can be achieved by minimiz-
ing the light shield regions. Further, light is properly shielded
in the regions where irregular alignment occurs, such as
around the signal line and the boundary portion of the two
types of slit-shaped openings differing in the tilting direction.
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Accordingly, irregular alignment will not be visually recog-
nized, while high displaying quality is achieved.

[0123] Note that, achieving a high aperture ratio also con-
tributes to a reduction in power consumed by the liquid crys-
tal display apparatus. Further, as has been described earlier, it
goes without saying that, similar operation and effect can be
obtained with the structure in which the opposite electrode 71
is arranged at a layer higher than the pixel electrode 91, and
the slit-shaped openings are provided at the opposite elec-
trode 71.

Second Preferred Embodiment

[0124] Next, with reference to FIGS. 9 to 11, a description
will be given of the structure of a liquid crystal display panel
according to a second preferred embodiment of the present
invention. Note that, in the following, identical reference
characters are allotted to structures sirnilar to those in the first
preferred embodiment, whose description has been given
with reference to FIGS. 1to 8, and the description thereof will
not be repeated.

[0125] FIG. 9 is a plan view showing the structure of the
pixel part formed in the display region 101 (FIG. 1), showing
a'TFT array substrate 100A side in which thin-film transistors
(TFTs) 106 are arranged in a matrix. Note that the entire
structure of the liquid crystal display panel is similar to that of
the liquid crystal display panel 1000 shown in FIG. 1.
[0126] Part (a) of FIG. 10 is a cross-sectional view taken
along line E-E viewed in the arrow direction in FIG. 9, show-
ing the cross-sectional view of the TFT array substrate 100A,
a color filter substrate 200A arranged to oppose to the TFT
array substrate 100A, and a liquid crystal layer LC interposed
therebetween. Further, part (b) of FIG. 10 shows an enlarged
plan view of the region corresponding to line E-E in FIG. 9.
[0127] Further, FIG. 11 shows the light shield region being
the black matrix BM provided to the color filter substrate
200A overlapping the TFT array substrate 100A shown in
FIG. 9, the color filter substrate 200A arranged to oppose to
the TFT array substrate 100A.

[0128] As shown in part (a) of FIG. 10, the TFT array
substrate 100A according to the second preferred embodi-
ment is identical to the TFT array substrate 100 according to
the first preferred embodiment shown in part (a) of FIG. 5 in
that, around the signal line 103, the opposite electrode 71 is
formed across adjacent pixels including the signal line 103,
and that the pixel electrode 91 is arranged to be overlaid above
the signal line 103. That is, the pattern edge portion of the
pixel electrode 91 is arranged to be overlaid above one of the
edge portions of the signal line 103 arranged between the
pixel electrodes 91.

[0129] However, as shown in part (a) of FIG. 10, in con-
nection with the slits 91sa and 91sb being the openings
formed at the pixel electrode 91, one of the tip portions of a
slit is not overlaid above the adjacent signal line 103, only
reaching the outside of the edge portion of the signal line 103.
Further, while not shown, likewise, the other tip portion ofthe
slitis formed so as not to be overlaid above the adjacent signal
line 103.

[0130] That is, the slits 91sq and 91sb are each formed to
extend between two signal lines 103 which are respectively
arranged on the long sides of the pixel electrode 91 so as to
sandwich the pixel electrode 91.

[0131] Note that, part (b) of FIG. 10 is an enlarged plan
view of the region corresponding to line E-E in FIG. 9. Part (a)
of FIG. 10 is a cross-sectional view of a region where the slits
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91sa are formed, out of the slits 91sa and 91sb being two
types of slit-shaped openings. The structure holds true for the
region where the slits 91sb are formed, except that the struc-
ture becomes upside down in the drawing. Similarly to the
slits 91sa, the slits 91sb are formed such that their respective
tip portions are not overlaid on the signal lines 103.

[0132] In this manner, with the liquid crystal display panel
according to the second preferred embodiment, the portion
around the tip portions of the slits 91sa and 91sb where
irregular alignment of liquid crystal may possibly occur is not
shielded against light by the signal line 103, which functions
also as a light shield film as in the first preferred embodiment.
[0133] Accordingly, as shown in part (a) of FIG. 10, with
the liquid crystal display panel according to the second pre-
ferred embodiment, by arranging the black matrix BM pro-
vided to the color filter substrate 200A to extend to the outside
of the opposite edge portions of the signal line 103, a reduc-
tionin display quality attributed to irregular alignment around
the tip portion of the slits 91sa and 91sb is prevented.
[0134] As a result, as shown in FIG. 11, the black matrix
BM provided at the color filter substrate 200A is provided to
protrude outward in the plane direction from the region where
the signal line 103 is arranged.

[0135] As has been described in the foregoing, with the
liquid crystal display panel according to the second preferred
embodiment, the aperture ratio reduces by the amount corre-
sponding to the black matrix BM blocking out light from the
irregular alignment region around the edge portions of the
slits 91sa and 91sh. However, the pixel electrode 91 is
arranged so as to cover the edge portion of the signal line 103.
Accordingly, light leakage attributed to the electric field leak-
ing from the signal line 103 can be prevented. Also, the region
of the black matrix BM extending to the outside of the oppo-
site edge portions of the signal line 103 can be smaller than
that in the conventional liquid crystal display panel.

[0136] In an extreme case, instead of forming the black
matrix BM of a uniform width as shown in part (b) of FIG. 10
along the signal line 103, the black matrix BM may be formed
in a contour shape covering only the tip portions of the slits
91sa and 91sb. In this case, the aperture ratio can approximate
that obtained with the liquid crystal display panel according
to the first preferred embodiment.

[0137] Note that, with the liquid crystal display panel
according to the second preferred embodiment also, similarly
to the liquid crystal display panel according to the first pre-
ferred embodiment, in connection with the liquid crystal dis-
play apparatus of the FFS mode, the regions where irregular
alignment occurs, such as the region around the signal line
and the boundary portion of the slit-shaped openings of two
types differing in the tilting direction, are properly shielded
from light and hence are prevented from visually recognized.
Thus, high display quality can be achieved at the same time.
[0138] Further, it goes without saying that the similar func-
tion and effect can be obtained also with the structure in
which the opposite electrode 71 is formed as an upper layer
relative to the pixel electrode 91 and the slit-shaped openings
are provided to the opposite electrode 71.

[0139] Note that, the preferred embodiments of the present
invention can be modified or omitted as appropriate within
the scope of the invention.

[0140] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustrative
and not restrictive. It is therefore understood that numerous
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modifications and variations can be devised without depart-
ing from the scope of the invention.
What is claimed is:
1. A liquid crystal display panel comprising:
first and second substrates,
said first substrate having,
a transparent insulating substrate;
signal lines and scanning lines arranged on a display region
on said transparent insulating substrate, the signal lines
and the scanning lines crossing each other to form a
matrix;
a common line arranged in parallel with said scanning
lines;
an insulating film covering said signal lines, said scanning
lines and said common line; and
alower electrode and an upper electrode arranged in a pixel
part surrounded by said scanning lines and said signal
lines to oppose to each other in an upper and lower
positional relationship on said insulating film,
said second substrate being arranged to oppose to said first
substrate, wherein
said common line is arranged to cross a center portion of
said pixel part,
said pixel part is divided by said common line into first and
second regions,
said upper electrode has a slit-shaped first opening in said
first region and a slit-shaped second opening in said
second region,
said first opening is formed as being tilted, such that the slit
forms a first angle with a reference line which is an
extending direction of said common line,
said second opening is formed as being tilted, such that the
slit forms a second angle line-symmetrically to said first
angle with reference to said reference line, and
said upper electrode and said lower electrode are arranged
to be respectively overlaid on edge portions of said scan-
ning lines and said signal lines, the edge portions exist-
ing along extending directions of said scanning lines and
said signal lines.
2. The liquid crystal display panel according to claim 1,
wherein
said insulating film is a planarizing film having a thickness
of atleast 1 um, said insulating film planarizing a surface
of said first substrate above said signal lines, said scan-
ning lines and said common line.
3. The liquid crystal display panel according to claim 2,
wherein
said insulating film includes one of an organic resin film
and an SOG film.
4. The liquid crystal display panel according to claim 1,
wherein
said first opening is formed such that opposite tip portions
of the slit are respectively overlaid above said signal
lines defining two opposite sides of said pixel part, and
said second opening is formed such that opposite tip por-
tions of the slit are respectively overlaid above said
signal lines defining two opposite sides of said pixel
part.
5. The liquid crystal display panel according to claim 1,
wherein
said second substrate includes a light shield film, and
said light shield film is formed in a region above a region
where said scanning lines, said signal lines and said
common line are formed in said pixel section, without
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protruding outward in a plane direction from the region
where said scanning lines, said signal lines and said
commion line are formed.

6. The liquid crystal display panel according to claim 5,

further comprising

a first contact hole penetrating through at least said insu-
lating film to reach a surface of said common line,
wherein

in a region where said first contact hole is formed and a
region nearby, said light shield film is formed on said
second substrate at a region corresponding to above at
least a region extending outward from a top edge portion
of the first contact hole.

7. The liquid crystal display panel according to claim 1,

further comprising:

aliquid crystal layer interposed between said first substrate
and said second substrate;

a biaxial retardation film disposed on a light incident side
for said liquid crystal layer;

a first polarizer arranged externally to said biaxial retarda-
tion film; and

asecond polarizer arranged on an opposite side to said first
polarizer having said liquid crystal layer interposed ther-
ebetween, wherein
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an alignment direction of said liquid crystal layer is setin a
direction parallel to the extending direction of said com-
mon line,

aslow axis of said biaxial retardation film is set to be in one
of a direction parallel to the alignment direction of said
liquid crystal layer and a direction perpendicular to the
alignment direction of said liquid crystal layer, and

one of absorption axes of said first and second polarizers is
set to beina direction parallel to the alignment direction
of said liquid crystal layer, while other one of the absorp-
tion axes of said first and second polarizers is set to be in
a direction perpendicular to the alignment direction of
said liquid crystal layer.

8. The liquid crystal display panel according to claim 1,

wherein

said pixel part has a pillar spacer for keeping a distance
between said first substrate and said second substrate,
said liquid crystal display panel further comprising

a second contact hole provided at a region where said
scanning lines are formed, the second contact hole pen-
etrating through at least said insulating film, wherein

said pillar spacer is provided at one of a position above said
scanning lines around said second contact hole and a
position above said second contact hole.
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