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7) ABSTRACT

This is an active matrix liquid crystal display device com-
prising a capacitive accumulation portion formed by over-
lapping a pixel electrode, an insulating layer and a common
electrode for each pixel area, and a non-electrode area in a
part of the pixel area which is not covered with a pixel
electrode, wherein a peripheral shape of said capacitive
accumulation portion on a side contacting said non-electrode
area is substantially the same between the respective pixels,
and a value of a storage capacity in said capacitive accu-
mulation portion differs on a feeding side and on a termi-
nation side, the value on the feeding side being larger than
the value on the termination side. Thereby, a constant
aperture ratio can be maintained by changing the storage
capacity value for each pixel. Furthermore, by using a lateral
electric field method liquid crystal display device, the stor-
age capacity value can be changed while maintaining the
aperture ratio of the pixel constant, and the electric fields
applied to the liquid crystal layer in the display portion can
be kept evenly. As a result, deterioration and unevenness of
display characteristics do not occur. Moreover, even in the
case of using a light shield film to improve contrast and so
forth, a light shield film with a narrower width than that in
a conventional configuration can be used, so that the aper-
ture ratio does not drop drastically.
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LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an active matrix
liquid crystal display device.

[0003] 2. Description of the Related Art

[0004] Along with the trend to develop a liquid crystal
display device of a larger size and higher resolution, display
unevenness has become a problem. This results from a
distortion of the scanning voltage waveform caused by the
time constant of scanning lines. In other words, the scanning
voltage pulse is neither deformed nor broken at the feeding
end of scanning wirings, but as it departs from the feeding
end, a deformation or a collapse occurs in the waveform of
the scanning voltage pulse. As a result thereof, a difference
arises in the field-through-voltage to be applied to each pixel
when the scanning pulse is at the trailing edge, and this
difference remains as a direct current (DC) component of the
liquid crystal applied voltage, so that flicker (flickering) is
observed. Furthermore, this DC voltage component also
causes problems such as a phenomenon of residual image or
smear in the display.

[0005] The technique to solve the aforementioned prob-
lem by allowing this field-through-voltage to become equal
within the screen is proposed in JP10(1998)-3932110A.
FIG. 36 and FIGS. 37A-37C show the configuration thereof.
FIG. 36 is a plan view of a liquid crystal display device,
wherein 211 is a liquid crystal panel, 212 is a driving circuit
on the scanning side, and 213 is a driving circuit on the
image signal side. FIGS. 37A-37C are enlarged views show-
ing the pixel part in portions a, b and ¢ of FIG. 36
respectively. With respect to the area of overlapping portions
210a-210c between an auxiliary capacity line 204 disposed
under an interlayer insulating film and a pixel electrode 203,
the part of the overlapping portion 210g is set to be larger
than the part of the overlapping portion 2105, and the part
of overlapping portion 210c¢ is set to be smaller than the part
of the overlapping portion 2105. As a result, as it departs
from the feeding end of the scanning wirings, the storage
capacity formed in the aforementioned overlapping portions
is reduced, and thus, it is described that the difference in the
field-through-voltage accompanied by a deformation or a
collapse of the scanning voltage waveform can be elimi-
nated. Moreover, by forming the auxiliary capacity line 204
with the use of a transparent electrode, it is described that the
area of the light transmitting through the a portion, the b
portion and the ¢ portion can be made equal.

[0006] However, since a signal delay occurs when a
resistance of the auxiliary capacity line is high, a metal film
with a low resistance generally is used. Due to the fact that
the metal film used here is an opaque body, a difference in
the area of the common electrode leads to a difference in the
aperture ratio for each pixel in such a configuration. When
the difference in the aperture ratio is to be eliminated by a
light shield film 205 as shown in FIGS. 38A-38C, a bonding
margin of the substrates needs to be taken into consideration,
so that the aperture ratio drops drastically.

[0007] Furthermore, when the aforementioned configura-
tion is applied to a lateral electric field type (e.g., [PS-type:
In-Plane Switching type) liquid crystal display device or the
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like, in which an area which is not covered with a pixel
electrode is included in a part of the pixel, a change in the
area of the capacitive accumulation portion disturbs the
electric fields applied to the liquid crystal layer. As a result,
problems such as deterioration of display characteristics or
a difference in the display characteristics for each pixel
oceur.

SUMMARY OF THE INVENTION

[0008] To solve the aforementioned problems, an active
matrix liquid erystal display device of the present invention
is an active matrix liquid crystal display device comprising
a capacitive accumulation portion formed by overlapping a
pixel electrode, an insulating layer and a common electrode
for each pixel area, and a non-electrode area in a part of the
pixel area which is not covered with a pixel electrode. The
liquid crystal display device is characterized in that a
peripheral shape of said capacitive accumulation portion on
a side contacting said non-electrode area is substantially the
same between the respective pixels, and that a value of a
storage capacity in said capacitive accumulation portion
differs on a feeding side and on a termination side, and also
that the value on the feeding side is larger than the value on
the termination side.

[0009] In the aforementioned device, “substantially the
same” means that a difference to the extent of the permis-
sible quality variation during manufacturing is included
herein.

[0010] According to this structure, the aperture ratio and
the electric flelds in the vicinity of the liquid crystal display
area can be maintained substantially constant independently
of the pixel, and a uniform display is possible from the
termination side to the feeding side.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1A is a plan view of a feeding side of a liquid
crystal display device according to a first embodiment of the
present invention; FIG. 1B is a plan view of a termination
side of the same.

[0012] FIG. 2 is a cross-sectional view taken on line I-I of
FIG. 1.
[0013] FIG. 3A is a plan view of a feeding side of a liquid

crystal display device according to a second embodiment of
the present invention; FIG. 3B is a plan view of a termina-
tion side of the same.

[0014] FIG. 4A is a plan view of a feeding side of a liquid
crystal display device according to a second embodiment of
the present invention; FIG. 4B is a plan view of a termina-
tion side of the same.

[0015] FIG. 5A is a plan view of a feeding side of a liquid
crystal display device according to a third embodiment of
the present invention; FIG. 5B is a plan view of a termina-
tion side of the same.

[0016] FIG. 6A is a plan view of a feeding side of a liquid
crystal display device according to a third embodiment of
the present invention; FIG. 6B is a plan view of a termina-
tion side of the same.

[0017] FIG. 7A is a plan view of a feeding side of a liquid
crystal display device according to a fourth embodiment of
the present invention; FIG. 7B is a plan view of a termina-
tion side of the same.
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[0018] FIG. 8A isa plan view of a feeding side of a liquid
crystal display device according to a fourth embodiment of
the present invention; FIG. 8B is a plan view of a termina-
tion side of the same.

[0019] FIG. 9A is a plan view of a feeding side of a liquid
crystal display device according to a fifth embodiment of the
present invention; FIG. 9B is a plan view of a termination
side of the same.

[0020] FIG. 10A is a plan view of a feeding side of a
liquid crystal display device according to a fifth embodiment
of the present invention, FIG. 10B is a plan view of a
termination side of the same.

[0021] FIG. 11A is a plan view of a feeding side of a
liquid crystal display device used for comparison; FIG. 11B
is a plan view of a termination side of the same.

[0022] FIG. 12A is a plan view of a feeding side of a
liquid crystal display device according to a sixth embodi-
ment of the present invention; FIG. 12B is a plan view of a
termination side of the same.

[0023] FIG. 13is a cross-sectional view showing the pixel
cross section of a liquid crystal display device according to
a sixth embodiment of the present invention.

[0024] FIG. 14A is a plan view of a feeding side of a
liquid crystal display device used for a comparative expla-
nation; FIG. 14B is a plan view of a termination side of the
same.

[0025] FIG. 15A is a plan view of a feeding side of a
liquid crystal display device according to a seventh embodi-
ment of the present invention; FIG. 15B is a plan view of a
termination side of the same.

[0026] FIG. 16A is a plan view of a feeding side of a
liquid crystal display device according to an eighth embodi-
ment of the present invention; FIG. 16B is a plan view of a
termination side of the same.

[0027] FIG. 17A is a plan view of a feeding side of a
liquid crystal display device according to a ninth embodi-
ment of the present invention; FIG. 17B is a plan view of a
termination side of the same.

[0028] FIG. 18A is a plan view of a feeding side of a
liquid crystal display device according to a tenth embodi-
ment of the present invention; FIG. 18B is a plan view of a
termination side of the same.

[0029] FIG. 19A is a plan view of a feeding side of a
liquid crystal display device according to an eleventh
embodiment of the present invention; FIG. 19B is a plan
view of a termination side of the same.

[0030] FIG. 20A is a plan view of a feeding side of a
liquid crystal display device according to a twelfth embodi-
ment of the present invention; FIG. 20B is a plan view of a
termination side of the same.

[0031] FIG. 21A is a plan view of a feeding side of a
liquid crystal display device according to a twelfth embodi-
ment of the present invention; FIG. 21B is a plan view of a
termination side of the same.

[0032] FIG. 22A is a plan view of a feeding side of a
liquid crystal display device according to a thirteenth
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embodiment of the present invention; FIG. 22B is a plan
view of a termination side of the same.

[0033] FIG. 23A is a plan view of a feeding side of a
liquid crystal display device according to a fourteenth
embodiment of the present invention; FIG. 23B is a plan
view of a termination side of the same.

[0034] FIG. 24A is a plan view of a feeding side of a
liquid crystal display device according to a fourteenth
embodiment of the present invention; FIG. 24B is a plan
view of a termination side of the same.

[0035] FIG. 25A is a plan view of a feeding side of a
liquid crystal display device according 1o a fifteenth embodi-
ment of the present invention; FIG. 25B is a plan view of a
termination side of the same.

[0036] FIG. 26A is a cross-sectional view taken on line
IV-IV of FIG. 25A; FIG. 26B is a cross-sectional view
taken on line V-V of FIG. 25B.

[0037] FIG. 27A is a plan view of a feeding side of a
liquid crystal display device according to a seventeenth
embodiment of the present invention; FIG. 27B is a plan
view of a termination side of the same.

[0038] FIG. 28A is a cross-sectional view taken on line
VI-VI of FIG. 27A,; FIG. 28B is a cross-sectional view
taken on line VII-VII of FIG. 27B.

[0039] FIG. 29A is a plan view of a feeding side of a
liquid crystal display device according to an eighteenth
embodiment of the present invention; FIG. 29B is a plan
view of a termination side of the same.

[0040] FIG. 30A is a plan view of a feeding side of a
liquid crystal display device according to a nineteenth
embodiment of the present invention; FIG. 30B is a plan
view of a termination side of the same.

[0041] FIG. 31A is a plan view of a feeding side of a
liquid crystal display device according to a twenticth
embodiment of the present invention; FIG. 31B is a plan
view of a termination side of the same.

[0042] FIG. 32A is a cross-sectional view taken on line
VIII-VII of FIG. 31A; FIG. 32B is a cross-sectional view
taken on line IX-IX of FIG. 31B.

[0043] FIG. 33A is a plan view of a feeding side of a
liquid crystal display device according to a twenty-first
embodiment of the present invention; FIG. 33B is a plan
view of a termination side of the same.

[0044] FIG. 34A is a cross-sectional view taken on line
X-X of FIG. 33A; FIG. 34B is a cross-sectional view taken
on line XI-XI of FIG. 34B.

[0045] FIGS. 35A and 35B are block diagrams showing
the configuration of a liquid crystal display device of the
present invention.

[0046] FIG. 36 is a plan view showing a conventional
liquid crystal display device.

[0047] FIGS. 37A-37C are plan views showing the pixel
structure of a conventional liquid crystal display device.

[0048] FIGS. 38A-38C are plan views showing a conven-
tional liquid crystal display device.
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DETAILED DESCRIPTION OF THE
INVENTION

[0049] In the present invention, it is preferable that the
value of the storage capacity in the capacitive accumulation
portion is in a range from 10 to less than 100 on the
termination side when the value thereof on the feeding side
is set to be 100. According to this preferable example, by
changing an area of an aperture of the storage capacity for
each pixel, the storage capacity value can be changed while
maintaining an aperture ratio of the pixel constant. There-
fore, the aperture ratio and the electric fields in the vicinity
of the liquid crystal display area can be maintained constant
independently of the pixel, and a more uniform display is
possible from the termination side to the feeding side.

[0050] Furthermore, the value of the storage capacity in
the capacitive accumulation portion also can be varied by
forming an aperture in the capacitive accumulation portion.

[0051] Furthermore, the value of the storage capacity in
the capacitive accumulation portion can be varied by chang-
ing an area of the pixel electrode comprising the capacitive
accumulation portion either on a feeding direction side or on
a termination direction side of the common electrode.
According to this preferable example, electric fields in each
domain can be optimized, and image uniformity can be
obtained.

[0052] Furthermore, it is preferable that means for varying
the area of the pixel electrode comprising the capacitive
accumulation portion is at least one shape selected from a
protruding portion and a concave portion either on a feeding
direction side or a termination direction side of the common
electrode.

[0053] Furthermore, it is preferable that the area of the
pixel electrode is in a range from 10 to less than 100 on the
termination side when the area thereof on the feeding side is
set to be 100.

[0054] Furthermore, it is preferable that the value of the
storage capacity in the capacitive accumulation portion is
varied by varying a thickness of an interlayer insulating film
comprising the capacitive accumulation portion.

[0055] Furthermore, it is preferable that the thickness of
the interlayer insulating film comprising the capacitive accu-
mulation portion is in a range from more than 100 to less
than 300 when the thickness thereof on the feeding side is set
to be 100.

[0056] Furthermore, it is preferable that two or more
layers of the interlayer insulating film are formed. Accord-
ingly, the storage capacity value can be increased.

[0057] Furthermore, it is preferable that the two or more
layers of interlayer insulating films are formed as a first
dielectric layer and a second dielectric layer.

[0058] Furthermore, it is preferable that an aperture is
formed in the second diclectric layer, and that the storage
capacity value is changed by changing an area of the
aperture. Thereby, it is easier to change the thickness.

[0059] Furthermore, it is preferable that the display device
is at least one liquid crystal display device selected from a
lateral electric field type active matrix liquid crystal display
device and a twisted nematic (TN) type active matrix liquid
crystal display device.
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[0060] Furthermore, a width of the pixel electrode may be
wider or narrower than a width of the common electrode.

[0061] Furthermore, the capacitive accumulation portion
may be formed on a scanning wiring. According to this
preferable example, the aperture ratio can be improved.

[0062] Furthermore, means for varying the value of the
storage capacity in the capacitive accumulation portion may
be a combination of a configuration of deforming or opening
a shape of the electrode with a configuration of changing a
thickness of an interlayer insulating film.

[0063] According to the liquid crystal display apparatus of
the present invention described above, a constant aperture
ratio can be maintained while changing the storage capacity
value for each pixel. Furthermore, with the use of a lateral
electric field method liquid crystal display device, the stor-
age capacity value can be changed while maintaining the
aperture ratio of the pixel constant, and in addition, electric
fields applied to the liquid crystal layer in the display portion
can be maintained evenly. Thus, deterioration and uneven-
ness of display characteristics do not occur. Moreover, even
in the case of using a light shield film to improve contrast or
the like, a light shield film with a narrower width than that
in a conventional configuration can be used, so that the
aperture ratio also does not drop drastically.

[0064] In the following, embodiments of the present
invention will be described with reference to the drawings.

[0065]

[0066] FIGS. 1A-1B are plan views showing the configu-
ration of a twist nematic (TN) type liquid crystal display
device according to a first embodiment of the present
invention. FIG. 1A shows the feeding side, and FIG. 1B
shows the termination side.

[0067] In FIGS. 1A-1B, 1 is a scanning wiring, 2 is an
image signal wiring, and a thin film transistor (TFT: Thin
Film Transistor) § is formed at a cross point thereof as a
switching element. 50 is a semiconductor layer for forming
a channel of the TFT, wherein the gate electrode is con-
nected to the scanning wiring, the source wiring is connected
to the image signal wiring, and the drain electrode is
connected to a pixel electrode 3 made of a transparent
conductive material respectively.

[0068] FIG. 2 is a cross-sectional view taken on line I-I of
FIG. 1. A common electrode 4 is formed on an array
substrate 100, and after an interlayer insulating film 103 is
deposited thereon, the pixel electrode 3 is formed, and an
alignment film 11 is formed on a surface thereof. On the
other hand, an opposing electrode 8 made of a transparent
conductive material is formed on an opposing substrate 101,
and an alignment film 10 is formed on a surface thereof.
Then, by applying electric fields generated by an electric
potential difference with the pixel electrode to a liquid
crystal layer 102, the orientation of the liquid crystal mol-
ecules is controlled so as to perform a display. Other than the
aforementioned components, the liquid crystal display
device also needs to have an alignment film for orientating
the liquid crystal, a spacer for keeping a gap between the
substrates, and also a color filter or a light shield film, but
they are not shown in the drawing.

[0069] In this structure, an overlapping portion of the pixel
electrode with the opposing electrode is a capacitive accu-

First Embodiment
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mulation portion 7, and by maintaining the electric potential
applied to the liquid crystal layer, a compensation with
respect to a fluctuation of a pixel voltage due to an off-leak
current of the TFT is achieved. In the liquid crystal display
device of the present invention, an aperture 6 is provided in
the opposing electrode portion comprising the capacitive
accumulation portion, and the storage capacity value is
changed by changing an area thereof for each pixel. In
particular, the area of the aperture may be enlarged so as to
reduce the value of the storage capacity gradually from the
feeding side toward the termination side of the scanning
signal.

[0070] When the opposing electrode is formed by using a
non-transparent conductive material, light is transmitted
from the aperture 6, so that an aperture ratio of the pixel
changes according to its area. To achieve a constant aperture
ratio of the pixel, a light shield film is required, but accord-
ing to the configuration of the present embodiment, only the
aperture of the capacitive accumulation portion needs to be
shielded, so that the aperture ratio does not drop drastically,
compared to the conventional example. Moreover, when the
opposing electrode is a non-transparent conductive material,
the storage capacity value can be varied by providing an
aperture in the pixel electrode and changing the area of the
aperture. In this case, since light is not transmitted from the
capacitive accumulation portion, there is a benefit in that it
is no longer necessary to use a light shield film.

[0071] In this case, when an external shape of the oppos-
ing electrode is the same, the aperture ratio can be main-
tained constant also by changing the storage capacity for
each pixel. Here, a deformation due to the process or a shape
difference due to a change in the size is included in the
category of the same shape.

[0072] Second Embodiment

[0073] FIGS. 3A-3C and FIGS. 4A-4B are plan views
showing the configuration of a lateral electric field method
liquid crystal display device according to a second embodi-
ment of the present invention. In FIGS. 3A-3B, a pixel
¢lectrode 3 is not hatched, but this electrode is formed with
the same conductive layer as an image signal wiring 2.

[0074] 1InFIGS. 3A-3C and FIGS. 4A-4B, 1 is a scanning
wiring, 2 is an image signal wiring, and a thin film transistor
5 is formed at a cross point thereof as a switching element.
50 is a semiconductor layer for forming a channel of the
TFT, wherein the gate electrode is connected to the scanning
wiring 1, the source wiring is connected to the image signal
wiring 2, and the drain electrode is connected to the pixel
electrode 3 respectively. Both the pixel electrode 3 and a
common electrode 4 have a herringbone shape, and the
orientation of the liquid crystal molecules that are present
between them is controlled by the electric fields between
both the electrodes so as to perform a display.

[0075] The common electrodes 4 are connected electri-
cally to each other by a bus bar 40 of the common electrode.
11 is a passivation film (this is a film for protecting the TET
and is not an alignment film). As shown in FIG. 3C, a part
of the pixel electrode is overlapped on this bus bar, and an
interlayer insulating film 12 is disposed between a first
conductive layer comprising the pixel electrode 3 and a
second conductive layer comprising the common electrode
4, thereby forming a capacitive accumulation portion 7 as
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shown in FIGS. 3A-3B. That is, the bus bar 40 acts as an
opposing electrode for the capacitive accumulation portion

[0076] An area of the overlapping portion, that is, a
capacity value of the capacitive accumulation portion 7, is
reduced gradually by providing an aperture 6 in either the
pixel electrode portion (FIGS. 3A-3B) comprising the stor-
age capacity or the bus bar (FIG. 4) and by enlarging this
aperture area from the feeding side toward the termination.

[0077] The overlapping portion of the present embodi-
ment is patterned such that the pixel electrode 3 within the
two conductive layers comprising the capacitive accumula-
tion portion is located inside the bus bar 40 of the common
electrode. Therefore, the periphery of the plurality of elec-
trodes comprising the capacitive accumulation portion has
the same shape independently of the pixel, and the aperture
ratio is maintained constant independently of the pixel.
Furthermore, since this periphery comprises the same elec-
trode independently of the pixel, the electric fields applied to
the liquid crystal layers 8, 9 located in the vicinity of the
capacitive accumulation portion also are maintained con-
stant independently of the pixel. Thus, a uniform display
without any display unevenness can be achieved.

[0078] This aspect will be explained with reference to
FIGS. 11A-11B. In this configuration, a width of the pixel
electrode 3 formed on the bus bar 40 of the common
electrode is changed for each pixel so as to change the
storage capacity value. On the feeding side, the pixel elec-
trode is extending beyond the bus bar, but on the termination
side, the pixel electrode is formed inside the bus bar. Thus,
the aperture ratio differs depending on the pixel in such a
configuration.

[0079] The aperture ratio can be maintained constant by
forming the pixel electrode with a transparent conductive
material or by shielding light with a light shield film such as
a black matrix to prevent a difference in the aperture area
from arising. However, the following problems still remain
to be solved. That is, the liquid crystal layers 8, 9 located in
the vicinity of the capacitive accumulation portion shown by
oblique lines in FIGS. 11A-11B are contacting the pixel
electrode on the feeding side and the bus bar of the common
electrode on the termination side from the storage capacity
side respectively. Usually, the electric potentials of the pixel
clectrode and the bus bar are different, so that the electric
fields applied to these liquid crystal layers also are different.
Accordingly, the orientation of the liquid crystal differs
between the feeding side and the termination side to cause
a difference in the display luminance, which is observed as
display unevenness. When this display unevenness is elimi-
nated by using a light shield film, due to the fact that the light
shield film is formed on the opposing substrate, the aperture
ratio drops drastically because of a bonding margin of the
substrates.

[0080] On the other hand, in the configuration of FIGS.
3A-3B according to the present invention, the electrode that
the liquid crystal layers 8, 9 located in the vicinity of the
capacitive accumulation portion are contacting from the side
of the storage capacity 7 certainly is the bus bar 40 of the
common electrode on the feeding side as well as on the
termination side. Therefore, even if an area of the capacitive
accumulation portion (storage capacity value) is changed for
each pixel, the electric fields in a portion related to the
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display are maintained evenly. Furthermore, even if a light
shield film is not used, the aperture area of the pixel is the
same.

[0081] In the present embodiment, a time constant of the
scanning wiring can be reduced because the capacitive
accumulation portion is not provided on the scanning wir-
ing, and a recharge of the pixel due to a deformation or a
collapse of the scanning signal can be suppressed, so that an
excellent display can be obtained.

[0082] The configuration shown in FIGS. 3A-3B is pro-
vided with the aperture 6 on the bus bar 40 of the common
electrode, which is effective when the pixel electrode does
not have a sufficient width and thus it is difficult to provide
an aperture due to the process. Furthermore, by providing an
aperture in the pixel electrode 3 as shown in FIG. 4, the
parasitic capacitance of the bus bar can be reduced, so that
the time constant can be reduced, which is suitable to
achieve higher definition.

[0083] Third Embodiment

[0084] FIGS. 5A-5B and 6A-6B are plan views showing
the configuration of a lateral electric field method liquid
crystal display device according to a third embodiment of
the present invention. In FIGS. 5A-5B, a pixel electrode 3 is
not hatched, but this electrode is formed with the same
conductive layer as an image signal wiring 2.

[0085] In the second embodiment, the capacitive accumu-
lation portion 7 was constructed by forming the pixel
electrode 3 on a part of the bus bar 40 of the common
electrode. In the present embodiment, however, the capaci-
tive accumulation portion is constructed by forming the
pixel electrode such that the bus bar of the common elec-
trode is covered completely. Furthermore, an aperture 6 is
provided in a common electrode 4 in FIG. 5, whereas the
aperture 6 is provided in the pixel electrode 3 in FIG. 6, and
by enlarging an area thereof from the feeding side toward the
termination side, the storage capacity value is varied.

[0086] According to the present embodiment, the elec-
trode that the liquid crystal layers 8, 9 located in the vicinity
of the storage capacity are contacting from the side of the
capacitive accumulation portion 7 is the pixel electrode 3 on
the feeding side as well as on the termination side. There-
fore, the same effect as that explained in the first embodi-
ment can be obtained. That is, the electric fields in a portion
related to the display (a gap portion between the pixel
electrode 3 and the common electrode 4) are maintained
evenly while changing the area of the capacitive accumu-
lation portion 7 for each pixel.

[0087] Other characteristics of the present embodiment
will be described in the following.

[0088] First, the present embodiment is suitable to achieve
higher definition due to the fact that a time constant of the
scanning wiring can be reduced because the capacitive
accumulation portion is not formed on the scanning wiring,
and that the aperture of the pixel can be formed wider, since
a width of the bus bar can be reduced when the storage
capacity value is set to be the same as in the first embodi-
ment.

[0089] Secondly, a yield is improved. For forming the
capacitive accumulation portion, the pixel electrode 3 needs
to be deposited on the bus bar 40 of the common electrode.
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In the configurations shown in FIGS. 3A-3B and FIGS.
4A-4B, the herringbone shape portion of the pixel electrode
runs onto a stepped region of the bus bar, so that a discon-
nection may occur in this step, thereby causing pixel defi-
ciency. According to the configuration of the present
embodiment, the pixel electrode runs onto the stepped
portion by using the overall width of the capacitive accu-
mulation portion. Therefore, a disconnection is less likely to
occur, and a yield is improved.

[0090] Thirdly, the capacitive accumulation portion is
constructed such that the pixel electrode located close to the
liquid crystal layer covers the bus bar located in the lower
layer completely, thereby completely preventing the electric
fields of the bus bar from leaking. Due to this configuration,
a more uniform display can be achieved.

[0091] Furthermore, by providing the aperture 6 in the
pixel electrode (FIG. 6), which was provided in the bus bar
of the common electrode in FIG. 5, a resistance of the bus
bar drops and thus the time constant can be reduced, so that
it is suitable to achieve higher definition.

[0092]

[0093] FIGS. 7 and 8 are plan views showing the con-
figuration of a liquid crystal display device according to a
fourth embodiment of the present invention. In FIG. 7, a
pixel electrode 3 is not hatched, but this electrode is formed
with the same conductive layer as an image signal wiring 2.

[0094] 1In the second and third embodiments, the capaci-
tive accumulation portion 7 was constructed of the bus bar
40 of the common electrode and the pixel electrode 3. In the
present embodiment, however, the capacitive accumulation
portion is constructed of a scanning wiring 1 formed via an
interlayer insulating film and a pixel electrode 3, and the
storage capacity value is changed by providing an aperture
6 in the scanning wiring (FIG. 7) or in the pixel electrode
(FIG. 8) and by changing an area thereof for cach pixel.
Furthermore, the pixel electrode is formed such that the
pixel electrode runs onto the scanning wiring completely.

[0095] According to the present embodiment, the conduc-
tive layer that the liquid crystal layers 8, 9 located in the
vicinity of the capacitive accumulation portion are contact-
ing from the side of the storage capacity certainly is the
scanning wiring on the feeding side as well as on the
termination side. Therefore, also in the configuration of the
present embodiment, even if an area of the storage capacity
is changed, the electric fields in a portion related to the
display are maintained evenly, and an excellent display can
be achieved. In addition, the bus bar 40 of the common
electrode is not used as the conductive layer for forming the
storage capacity, so that a width of the bus bar can be
reduced while an aperture area of the pixel can be increased.

[0096] The configuration shown in FIG. 7 is provided
with an aperture in the scanning wiring, which is effective
when the pixel electrode does not have a sufficient width and
it is difficult to provide an aperture due to the process.
Furthermore, by providing the aperture in the pixel electrode
portion as shown in FIG. 8, a resistance of the scanning
wiring drops and thus the time constant can be reduced, so
that it is suitable to achieve higher definition.

Fourth Embodiment
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[0097]

[0098] FIGS. 9 and 10 are plan views showing the
configuration of a liquid crystal display device according to
a fifth embodiment of the present invention. In FIG. 9, a
pixel electrode 3 is not hatched, but this electrode is formed
with the same conductive layer as an image signal wiring 2.

[0099] As in the fourth embodiment, a capacitive accu-
mulation portion 7 is formed with a scanning wiring 1 and
a pixel electrode 3, but in the present embodiment, the
capacitive accumulation portion is formed such that the
pixel electrode covers the scanning wiring completely. Fur-
thermore, an aperture 6 is provided in the capacitive accu-
mulation portion either of the scanning wiring (FIG. 9) or
the pixel electrode (FIG. 10), so that the storage capacity
value is reduced gradually by changing an area thereof from
the feeding side toward the termination side.

[0100] In the present embodiment, the conductive layer
that the liquid crystal layers 8, 9 located in the vicinity of the
capacitive accumulation portion are contacting certainly is
the pixel electrode even if an area of the storage capacity is
changed, and the electric fields in a portion related to the
display are maintained evenly, thereby achieving an excel-
lent display.

[0101] Furthermore, according to the present embodiment,
the pixel electrode is formed so as to cover the scanning
wiring completely in the capacitive accumulation portion, so
that the electric fields caused by scanning signals can be
shielded with the pixel electrode. Thus, the electric fields
caused by the scanning signals are prevented from leaking
into the liquid crystal layers 8, 9 located in the vicinity of the
storage capacity completely, thereby enabling an excellent
display.

[0102] Furthermore, a disconnection does not occur in the
herringbone-shaped portion of the pixel electrode due to a
step in the scanning wiring, so that the occurrence of pixel
deficiency is suppressed, and a yield is improved.

[0103] By providing the aperture in the pixel electrode as
shown in FIG. 10, a resistance of the scanning wiring drops
and thus the time constant can be reduced, so that it is
suitable to achieve higher definition.

[0104]

[0105] FIGS. 12A-12B are plan views showing the con-
figuration of a liquid crystal display device according a sixth
embodiment of the present invention. In FIGS. 12A-12B, 1
is a scanning electrode, 2 is an image signal ¢lectrode, and
a thin film transistor (hereinafter abbreviated as TFT) 5 is
formed at a cross point thereof as a switching element. 50 is
a semiconductor layer for forming a channel of the TFT 5.
The gate electrode of the TFT 5 is connected to the scanning
electrode 1, the source electrode is connected to the image
signal electrode 2, and the drain electrode is connected to a
pixel electrode 3 respectively. The pixel electrode 3 and a
common electrode 4 form a herringbone shape, and the
liquid crystal therebetween is operated by the electric fields
between the two electrodes 3, 4 so as to perform a display.

[0106] FIG. 13 is a cross-sectional view taken on line
HI-IIT of FIG. 12A. In FIG. 13, 100 is a substrate on one
side where the pixel electrode 3 and the common electrode
4 are formed. 103 is an interlayer insulating film used for
separation of the two electrodes, and 104 is a passivation

Fifth Embodiment
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film for protecting the thin film transistor. 102 is a liquid
crystal layer, which is disposed between the substrate 100
and a substrate 101 on the other side.

[0107] As shown in FIG. 13, due to an electric voltage
difference between the pixel electrode 3 and the common
electrode 4, lines of electric force shown by arrows are
generated. The drawing shows the lines of electric force
passing inside the liquid crystal layer 102. In portions
excluding the top parts of the electrodes, the lines of electric
force are mainly composed of components parallel to the
substrate 100, and the electric fields parallel to this substrate
100 operate the liquid crystal. In such a liquid crystal display
device, the pixel electrode 3 does not necessarily exist in the
entire region where the liquid crystal is actually operated, so
that the electric fields are likely to be changed due to a slight
difference in the shape or the position of the electrode edge
portion, which is observed as display unevenness.

[0108] As shown in FIG. 12, a plurality of the common
electrodes 4 are brought into electrical contact with each
other by a bus bar 40. A part of the pixel electrode 3 is
overlapped on this bus bar 40, and an interlayer insulating
film is disposed between a first conductive layer comprising
the common electrode 4 and a second conductive layer
comprising the pixel electrode 3, thereby forming a capaci-
tive accumulation portion 7. That is, the bus bar 40 acts as
the common electrode for the capacitive accumulation por-
tion 7.

[0109] An area of the overlapping portion is reduced
gradually from the feeding side toward the termination side
by changing the shape of the pixel electrode 3 for each pixel.
As one example, the pixel electrode may be formed in a H
shape on the termination side as shown in FIG. 12B, while
the pixel electrode may be formed on the feeding side so as
to protrude from both sides as shown in FIG. 12A, and this
protrusion amount can be changed gradually. As a result, the
value of the capacitive accumulation portion 7 also is
reduced gradually from the feeding side toward the termi-
nation.

[0110] The overlapping portion of the present embodiment
is patterned such that the pixel electrode 3 whose shape
changes for each pixel is located inside the bus bar serving
as the other electrode. Therefore, the periphery of the
plurality of electrodes comprising the capacitive accumula-
tion portion 7 has the same shape in all the pixels, and thus
an aperture ratio is maintained constant independently of the
pixel. Furthermore, since this periphery comprises the same
electrode in all the pixels, the electric fields in the circum-
ference of the capacitive accumulation portion 7 also are
maintained constant independently of the pixel. Therefore, a
uniform display without any display unevenness can be
achieved. Hereinafter, this aspect will be described.

[0111] First, a comparative example will be explained by
referring to FIGS. 14A-14B. In the configuration shown in
these drawings, a pixel electrode 3 whose shape changes for
each pixel is extending beyond a bus bar 40 serving as the
common electrode. Thus, the aperture ratio differs depend-
ing on the pixel as shown on the feeding side in FIG. 14A
and the termination side in FIG. 14B. To solve this problem,
by forming the pixel electrode 3 with a transparent electrode
or by covering a portion causing a difference in the area of
the aperture with a light shield film, the aperture ratio can be
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maintained constant. However, the problem of unevenness
in the electric fields still remains to be solved as will be
explained below.

[0112] In other words, with respect to storage capacity
neighboring portions 331 shown by oblique lines, the pixel
electrode 3 is contacting on the feeding end (FIG. 14A) and
the bus bar 40 is contacting on the termination side (FIG.
14B) from the side of the capacitive accumulation portion 7.
Since both electric potentials are different, a difference in the
electric fields arises in the storage capacity neighboring
portions 331 between the feeding side and the termination
side. Therefore, the orientation of the liquid crystal is
changed, and a difference in the display luminance arises,
which is observed as display unevenness. When this differ-
ence in the display luminance is eliminated by covering this
portion using a light shield film, the aperture ratio drops
drastically. This is because an area of the light shield film
needs to be made considerably large due to the following
two reasons. One is that a difference in the liquid crystal
orientation caused by the electric fields ranges to several
microns from the electrode end, and the other is that several
microns are required for patterning when the light shield
film is formed or as a dimensional margin for bonding the
two substrates together.

[0113] On the other hand, according to the configuration
of the present invention shown in FIGS. 12A-12B, the
electrode that is contacting storage capacity neighboring
portions 309 from the side of the capacitive accumulation
portion 7 (above or below in the drawings) is the bus bar 40
on the feeding side (FIG. 12A) as well as on the termination
side (FIG. 12B). Therefore, even if an area of the capacitive
accumulation portion 7 differs for each pixel, the electric
fields in a portion related to the display (a gap portion
between the pixel electrode 3 and the common electrode 4)
are maintained evenly. Furthermore, the aperture ratio is the
same even if a light shield film is not formed. Moreover,
even in the case of forming a light shield film to improve
contrast, a light shield film with a narrower width than that
in the configuration of FIGS. 14A-14B is sufficient, so that
the aperture ratio does not drop drastically.

[0114] The configuration of the present embodiment is
suitable for achieving a larger size and higher definition than
the other embodiments to be described below for the fol-
lowing reasons. One is that a time constant of the scanning
electrode 1 is low because the storage capacity is not formed
on the scanning electrode 1. The other is that a resistance of
the common electrode does not rise and a time constant of
the common electrode does not increase, since it iS not
necessary to form a neck portion in the bus bar 40 serving
as the common electrode. Furthermore, due to its simple
structure, the design and the processing procedure are
advantageously easy.

[0115]

[0116] FIGS. 15A-15B are plan views showing the con-
figuration of a liquid crystal display device according a
seventh embodiment of the present invention. In these
drawings, a pixel electrode 3 is formed with the same
electrode layer as an image signal wiring 2 in the aforemen-
tioned embodiment, but hatching is omitted for easiness in
seeing, and the outline is drawn thicker.

[0117] In the Sixth Embodiment, the area of the pixel
electrode 3 comprising the capacitive accumulation portion

Seventh Embodiment
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7 was changed for each pixel, but in the present embodi-
ment, the storage capacity value is reduced from the feeding
side (FIG. 15A) toward the termination side (FIG. 15B) by
changing a thickness of a bus bar 40 of a common electrode
4 serving as the common electrode.

[0118] According to the configuration of the present
embodiment, the electrode that is contacting storage capac-
ity neighboring portions 341 from the side of the capacitive
accumulation portion 7 is the pixel electrode 3 on the
feeding side as well as on the termination side. Thus, the
same effect as that in the Sixth Embodiment can be obtained.
In other words, even if an area of the capacitive accumula-
tion portion 7 differs for each pixel, the electric fields in a
portion related to the display (a gap portion between the
pixel electrode 3 and the common electrode 4) are main-
tained evenly. Furthermore, the aperture ratio is the same
even if a light shield film is not formed. Moreover, even in
the case of forming a light shield film to improve contrast,
a light shield film with a narrower width than that in the
configuration shown as a comparative example in FIGS.
14A-14B is sufficient, so that the aperture ratio does not drop
drastically.

[0119] Other characteristics of the present embodiment
will be described in the following.

[0120] First, the present embodiment is suitable for
achieving a larger size and higher definition due to the fact
that a time constant of the scanning wiring 1 is low because
the capacitive accumulation portion 7 is not formed on the
scanning wiring 1, and that a resistance of the common
electrode does not rise and a time constant of the common
electrode does not increase, since it is not necessary to form
a neck portion in the bus bar 40.

[0121] Secondly, it is effective in improving the yield. For
forming the capacitive accumulation portion 7, the pixel
electrode 3 needs to run onto a stepped portion formed by
the side edge of the bus bar 40. In the configuration shown
in FIGS. 12A, 12B, the herringbone-shaped electrode por-
tion runs onto this stepped portion, so that a disconnection
may occur in this stepped portion, thereby causing pixel
deficiency. According to the configuration of the present
embodiment, the pixel electrode 3 runs onto the stepped
portion by using the overall width of the capacitive accu-
mulation portion, and the herringbone-shaped electrode por-
tion is positioned on a flat surface. Therefore, a disconnec-
tion is less likely to occur in the stepped portion, and a yield
is improved.

[0122] Thirdly, the capacitive accumulation portion 7 is
constructed such that the pixel electrode 3 located in the
upper layer close to the liquid crystal layer covers the bus
bar 40 located in the lower layer completely, thereby com-
pletely preventing the electric fields of the bus bar 40 from
leaking. Therefore, even if the shape of the bus bar 40 is
varied to change the storage capacity value, the electric
fields do not leak, so that a more uniform display can be
achieved than the configuration in the Sixth Embodiment.

[0123] Eighth Embodiment

[0124] FIGS. 16A-16B are plan views showing the con-
figuration of a liquid crystal display device according an
eighth embodiment of the present invention. This embodi-
ment differs from the Sixth Embodiment in that a portion
having a common shape (common shape portion) on the
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feeding side (FIG. 16A) as well as on the termination side
(FIG. 16B) within portions comprising a capacitive accu-
mulation portion 7 in a pixel electrode 3 is extending beyond
a bus bar 40, and a portion added on the feeding side 7' is
located inside the bus bar 40. In addition, as the aforemen-
tioned embodiment, the bus bar 40 acts as the common
electrode of the capacitive accumulation portion 7.

[0125] According to the configuration of the present
embodiment, the electrode that is contacting storage capac-
ity neighboring portions 52 corresponding to the common
shape portion of the capacitive accumulation portion 7 from
the side of the storage capacity is the pixel electrode 3 on the
feeding side as well as on the termination side. On the other
hand, the electrode that is contacting storage capacity neigh-
boring portions 51 corresponding to the changed portion of
the capacitive accumulation portion 7 from the side of the
capacitive accumulation portion 7 is the bus bar 40 on the
feeding side as well as on the termination side.

[0126] Therefore, also in the present embodiment, even if
an area of the capacitive accumulation portion 7 differs for
each pixel, the electric fields in a portion related to the
display (a gap portion between the pixel electrode 3 and the
common electrode 4) are maintained evenly. Furthermore,
the aperture ratio is the same even if a light shield film is not
formed. Moreover, even in the case of forming a light shield
film to improve contrast, a light shield film with a narrower
width than that in the configuration shown as a comparative
example in FIGS. 14A-14B is sufficient, so that the aperture
ratio does not drop drastically.

[0127] In the liquid crystal display device of the present
embodiment, the portion of the pixel electrode 3 comprising
the common portion of the capacitive accumulation portion
7 is constructed so as to extend beyond the bus bar 40.
Therefore, the storage capacity can be increased compared
to the configuration in the First Embodiment. As a result, the
stability of electric potentials in the pixels is enhanced, and
a liquid crystal display device that is highly resistant to
image disturbance caused by the noise of driving voltage
waveforms can be obtained.

[0128] Furthermore, since the storage capacity 7 is not
formed on the scanning electrode 1, it is suitable for achiev-
ing a larger size and higher definition because a time
constant of the scanning electrode 1 is low. Furthermore, the
present embodiment also has the advantage as that in the
Seventh Embodiment in that a disconnection is less likely to
occur, and a yield of the product is improved.

[0129] Ninth Embodiment

[0130] FIGS. 17A-17B are plan views showing the con-
figuration of a liquid crystal display device according a ninth
embodiment of the present invention. In these drawings, a
pixel electrode 3 is formed with the same electrode layer as
an image signal wiring 2 in the aforementioned embodi-
ment, but hatching is omitted for easiness in seeing, and the
outline is drawn thicker.

[0131] The feature of the present embodiment is that a
common shape portion on the feeding side (FIG. 17A) as
well as on the termination side (FIG. 17B) within portions
comprising a capacitive accumulation portion 7 in a bus bar
40 is extending beyond the pixel electrode 3, and that a
narrowed portion 63 on the termination side is located inside
the pixel electrode 3. In addition, as the aforementioned
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embodiment, the bus bar 40 acts as the common ¢lectrode of
the capacitive accumulation portion 7.

[0132] According to the present embodiment, the elec-
trode that is contacting storage capacity neighboring por-
tions 62 corresponding to the common shape portion of the
capacitive accumulation portion 7 from the side of the
capacitive accumulation portion 7 is the bus bar 40 on the
feeding side as well as on the termination side. The electrode
that is contacting storage capacity neighboring portions 61
corresponding to the changed portion of the capacitive
accumulation portion 7 from the side of the capacitive
accumulation portion 7 certainly is the pixel electrode 3 on
the feeding side as well as on the termination side.

[0133] Therefore, also in the configuration of the present
embodiment, even if an area of the capacitive accumulation
portion 7 differs for each pixel, the electric fields in a portion
related to the display (a gap portion between the pixel
electrode 3 and the common electrode 4) are maintained
evenly. Furthermore, the aperture ratio is the same even if a
light shield film is not formed. Moreover, even in the case
of forming a light shield film to improve contrast, a light
shield film with a narrower width than that in the configu-
ration shown as a comparative example in FIGS. 14A-14B
is sufficient, so that the aperture ratio does not drop drasti-
cally.

[0134] Furthermore, since the storage capacity 7 is not
formed on the scanning electrode 1, it is suitable for achiev-
ing a larger size and higher definition because a time
constant of the scanning electrode 1 is low.

[0135]

[0136] FIGS. 18A-18B are plan views showing the con-
figuration of a liquid crystal display device according a tenth
embodiment of the present invention. In the present embodi-
ment, as a place for forming a capacitive accumulation
portion 7, a scanning electrode 1 is used instead of the bus
bar 40 in the aforementioned embodiment, and the capaci-
tive accumulation portion 7 is formed by disposing an
interlayer insulating film between the scanning electrode 1
and a pixel electrode 3.

[0137] In the portion where the capacitive accumulation
portion 7 is formed, the outline of the pixel electrode 3 is
located inside the scanning electrode 1. An overlapping area
is reduced gradually from the feeding side (FIG. 18A)
toward the termination side (FIG. 18B) by changing the
shape of the pixel electrode 3 for each pixel. As a result
thereof, the value of the storage capacity also is reduced
gradually from the feeding end toward the termination.

[0138] Also, the present embodiment, as in the First
Embodiment, is patterned such that the pixel electrode 3
serving as one electrode whose shape changes for each pixel
is located inside the scanning electrode 1 serving as the other
electrode in the overlapping portion. Therefore, even if a
protruding portion 71 is provided in the pixel electrode 3, the
electric fields in the circumference of the capacitive accu-
mulation portion 7 and the aperture ratio of the pixel can be
maintained constant independently of the pixel. Thus, a
uniform display without any display unevenness can be
achieved.

[0139] Furthermore, according to the configuration of the
present embodiment, the electrode that is contacting storage

Tenth Embodiment
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capacity neighboring portions 72 from the side of the
capacitive accumulation portion 7 is the scanning electrode
1 on the feeding side as well as on the termination side.
Therefore, even if an area of the capacitive accumulation
portion 7 differs for each pixel, the electric fields in a portion
related to the display (a gap portion between the pixel
electrode 3 and the common electrode 4) are maintained
evenly. Furthermore, the aperture ratio is the same even if a
light shield film is not formed. Moreover, even in the case
of forming a light shield film to improve contrast, a light
shield film with a narrower width than that in the configu-
ration shown as a comparative example in FIGS. 14A-14B
is sufficient, so that the aperture ratio does not drop drasti-
cally.

[0140] In the configuration of the present embodiment, the
capacitive accumulation portion 7 is formed on the scanning
electrode 1, so that there is an advantage in that a width of
the bus bar 40 of the common electrode 4 can be reduced and
thus the aperture ratio is raised, compared to the devices of
the Sixth Embodiment to the Ninth Embodiment. Further-
more, due to its simple structure, the design and the pro-
cessing procedure are advantageously easy.

[0141]

[0142] FIGS. 19A-19B are plan views showing the con-
figuration of a liquid crystal display device according an
eleventh embodiment of the present invention. In these
drawings, a pixel electrode 3 is formed with the same
electrode layer as an image signal wiring 2, but hatching is
omitted for easiness in seeing, and the outline is drawn
thicker.

[0143] In the Tenth Embodiment, the area of the pixel
electrode 3 comprising the capacitive accumulation portion
7 was changed, but in the present embodiment, a storage
capacity value is reduced from the feeding side (FIG. 19A)
toward the termination side (FIG. 19B) by changing a
thickness of a scanning electrode 1 for each pixel.

[0144] Also, the present embodiment, as in the Tenth
Embodiment, is patterned such that the scanning electrode 1
whose shape changes for each pixel is located inside the
pixel electrode 3 whose shape does not change in the
overlapping portion. Therefore, even if a concave portion is
provided in the scanning electrode 1, the electric fields in the
circumference of the storage capacity and the aperture ratio
of the pixel are maintained constant independently of the
pixel. Thus, a uniform display without any display uneven-
ness can be achieved.

Eleventh Embodiment

[0145] According to the present embodiment, the elec-
trode that is contacting storage capacity neighboring por-
tions 81 from the side of the capacitive accumulation portion
7 is the scanning electrode 1 on the feeding side as well as
on the termination side. The electrode that is contacting
storage capacity neighboring portions 82 is the pixel elec-
trode 3 on the feeding side as well as on the termination side.

[0146] Therefore, even if an area of the capacitive accu-
mulation portion 7 differs for each pixel as in the aforemen-
tioned embodiments, the electric fields in a portion related to
the display (a gap portion between the pixel electrode 3 and
the common electrode 4) are maintained evenly. Further-
more, the aperture ratio is the same even if a light shield film
is not formed. Moreover, even in the case of forming a light
shield film to improve contrast, a light shield film with a
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narrower width than that in the configuration shown as a
comparative example in FIGS. 14A-14B is sufficient, so that
the aperture ratio does not drop drastically.

[0147] In the liquid crystal display device of the present
embodiment, since the capacitive accumulation portion 7 is
formed on the scanning electrode 1, there is an advantage in
that a width of the bus bar 40 of the common electrode 4 can
be reduced and thus the aperture ratio is raised.

[0148] Furthermore, as shown in FIGS. 20A-20B, when
the portion where the capacitive accumulation portion 7 is
formed has a structure that is extending toward right and left
sides, the capacitive accumulation portion 7 can be enlarged.
As a result, the stability of electric potentials in the pixels is
enhanced, and a liquid crystal display device that is highly
resistant to image disturbance caused by the noise of driving
voltage waveforms can be obtained.

[0149]

[0150] FIGS. 21A-21B are plan views showing the con-
figuration of a liquid crystal display device according a
twelfth embodiment of the present invention. This embodi-
ment differs from the Tenth Embodiment in that a common
shape portion on the feeding side (FIG. 21A) as well as on
the termination side (FIG. 21B) within portions comprising
a capacitive accumulation portion 7 in a pixel electrode 3 is
extending beyond a scanning electrode 1, and that a portion
added on the feeding side 93 is located inside the scanning
electrode 1.

[0151] According to the present embodiment, the elec-
trode that is contacting storage capacity neighboring por-
tions 92 corresponding to the common shape portion of the
capacitive accumulation portion 7 from the side of the
capacitive accumulation portion 7 is the pixel electrode 3 on
the feeding side as well as on the termination side. The
electrode that is contacting storage capacity neighboring
portions 91 corresponding to the changed portion of the
capacitive accumulation portion 7 from the side of the
capacitive accumulation portion 7 is the scanning electrode
1 on the feeding side as well as on the termination side.

[0152] Therefore, also in the configuration of the present
embodiment, even if an area of the capacitive accumulation
portion 7 differs for each pixel, the electric fields in a portion
related to the display (a gap portion between the pixel
electrode 3 and the common electrode 4) are maintained
evenly. Furthermore, the aperture ratio is the same even if a
light shield film is not formed. Moreover, even in the case
of forming a light shield film to improve contrast, a light
shield film with a narrower width than that in the configu-
ration shown as a comparative example in FIGS. 14A-14B
is sufficient, so that the aperture ratio does not drop drasti-
cally.

[0153] 1In the liquid crystal display device of the present
embodiment, the pixel electrode 3 comprising the common
shape portion of the capacitive accumulation portion 7 is
constructed so as to extend beyond the scanning electrode 1,
so that the storage capacity can be increased compared to the
configuration in the Tenth Embodiment. As a result, the
stability of the electric electrode 3 is enhanced, and a liquid
crystal display device that is highly resistant to image
disturbance caused by the noise of driving voltage wave-
forms can be obtained.

Twelfth Embodiment
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[0154] Furthermore, since the capacitive accumulation
portion 7 is formed on the scanning electrode 1, there is an
advantage in that a width of the bus bar 40 can be reduced
and thus the aperture ratio is raised. Furthermore, as in the
configuration described in the Seventh Embodiment and so
on, there is also an advantage that a disconnection is less
likely to occur and thus a yield of the product is improved.

[0155]

[0156] FIGS. 22A-22B are plan views showing the con-
figuration of a liquid crystal display device according a
thirteenth embodiment of the present invention. In these
drawings, a pixel electrode 3 is formed with the same
electrode layer as an image signal wiring 2, but hatching is
omitted for easiness in seeing, and the outline is drawn
thicker.

Thirteenth Embodiment

[0157] The feature of the present embodiment is that a
common shape portion on the feeding side (FIG. 22A) as
well as on the termination side (FIG. 22B) within portions
comprising a capacitive accumulation portion 7 in a scan-
ning electrode 1 is extending beyond the pixel electrode 3,
and that in a narrowed portion 413 on the termination side,
the scanning electrode 1 is located inside the pixel electrode
3. By changing a width of the scanning electrode 1 in this
portion 413, the storage capacity value is varied.

[0158] According to the configuration of the present
embodiment, the electrode that is contacting storage capac-
ity neighboring portions 412 corresponding to the changed
portion of the capacitive accumulation portion 7 from the
side of the capacitive accumulation portion 7 is the pixel
electrode 3 on the feeding side as well as on the termination
side. The electrode that is contacting storage capacity neigh-
boring portions 411 corresponding to the common shape
portion of the capacitive accumulation portion 7 from the
side of the capacitive accumulation portion 7 is the scanning
electrode 1 on the feeding side as well as on the termination
side.

[0159] Therefore, also in the present embodiment, even if
an area of the capacitive accumulation portion 7 differs for
each pixel, the electric fields in a portion related to the
display (a gap portion between the pixel electrode 3 and the
common electrode 4) are maintained evenly. Furthermore,
the aperture ratio is the same even if a light shield film is not
formed. Moreover, even in the case of forming a light shield
film to improve contrast, a light shield film with a narrower
width than that in the configuration shown as a comparative
example in FIGS. 14A-14B is sufficient, so that the aperture
ratio does not drop drastically.

[0160] Furthermore, since the capacitive accumulation
portion 7 is formed on the scanning electrode 1, there is an
advantage in that a width of the bus bar 40 can be reduced
and thus the aperture ratio is raised.

[0161]

[0162] FIGS. 23A-23B are plan views showing the con-
figuration of a liquid crystal display device according a
fourteenth embodiment of the present invention. In these
drawings, a pixel electrode 3 is formed with the same
electrode layer as an image signal wiring 2, but hatching is
omitted for easiness in seeing, and the outline is drawn
thicker.

Fourteenth Embodiment
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[0163] The feature of the present embodiment is that a
capacitive accumulation portion 7 is formed between the
pixel electrode 3 and a bus bar 40 acting as the common
electrode, and by changing the shapes of both the pixel
electrode 3 and the bus bar 40, the storage capacity value is
varied for each pixel. In a narrow portion 424 of the pixel
electrode 3 in FIG. 23B and in a portion corresponding
thereto in FIG. 23A, the bus bar 40 is extending beyond the
pixel electrode 3. In a narrow portion 423 of the bus bar 40
in FIG. 23B and in a portion corresponding thereto in FIG.
23A, the pixel electrode 3 is extending beyond the bus bar
40.

[0164] According to the present embodiment, the elec-
trode that is contacting storage capacity neighboring por-
tions 421 from the side of the capacitive accumulation
portion 7 is the pixel electrode 3 on the feeding side (FIG.
23A) as well as on the termination side (FIG. 23B). The
electrode that is contacting storage capacity neighboring
portions 422 from the side of the capacitive accumulation
portion 7 is the bus bar 4 on the feeding side as well as on
the termination side.

[0165] Therefore, also in the configuration of the present
embodiment, even if an area of the capacitive accumulation
portion 7 differs for each pixel, the electric fields in a portion
related to the display (a gap portion between the pixel
electrode 3 and the common electrode 4) are maintained
evenly. Furthermore, the aperture ratio is the same even if a
light shield film is not formed. Moreover, even in the case
of forming a light shield film to improve contrast, a light
shield film with a narrower width than that in the configu-
ration shown as a comparative example in FIGS. 3A-3B is
sufficient, so that the aperture ratio does not drop drastically.

[0166] In the present embodiment, the storage capacity
value is changed by changing the two electrode patterns. For
manufacturing a liquid crystal display device, electrodes
generally are patterned by the photolithographic method,
and this patterning often causes unevenness in the size due
to a production lot or a position within the screen. When the
storage capacity is differentiated by changing one electrode
pattern, this pattern unevenness directly leads to the uneven-
ness in the storage capacity. On the contrary, the present
embodiment uses a combination of pattern changes in two
electrodes, so that the dimensional unevenness in the pat-
terning is less likely to lead to the unevenness in the storage
capacity. In other words, an occurrence of display uneven-
ness is reduced, and defective products are less likely to be
produced, so that the yield is improved.

[0167] In addition, the idea of the present embodiment is
effective also for the configuration in which the capacitive
accumulation portion 7 is formed between the pixel elec-
trode 3 and the scanning electrode 1. In this case, the
configuration of FIGS. 24A-24B may be used instead of the
configuration of FIGS. 23A-23B. In a narrow portion 134 of
the pixel electrode 3 in FIG. 24B and in a portion corre-
sponding thereto in FIG. 24A, the scanning electrode 1 is
extending beyond the pixel electrode 3. In a narrow portion
133 of the scanning electrode 1 and in a portion correspond-
ing thereto in FIG. 24A, the pixel electrode 3 is extending
beyond the scanning electrode 1.

[0168] Fifteenth Embodiment

[0169] FIGS. 25A-25B are plan views showing the con-
figuration of a liquid crystal display device according a
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fifteenth embodiment of the present invention. FIGS. 26A-
26B are cross-sectional views of the same.

[0170] In the First Embodiment, the interlayer insulating
film 103 is disposed between the bus bar 40 of the common
electrode and the pixel electrode 3 to form the capacitive
accumulation portion 7, but in the present embodiment, a
portion with a different thickness 105 is provided in the
interlayer insulating film, and the storage capacity value is
changed by changing an area thereof for each pixel.

[0171] An array substrate of the liquid crystal display
device in the present embodiment can be produced, for
example, in the following manner. First, a first conductive
layer mainly composed of a metal such as aluminum (Al) is
formed as a film on a glass serving as an array substrate by
the sputtering method etc., and then, patterns are formed on
the same plane by the photolithographic method to obtain a
scanning wiring and a common electrode. Next, an insulat-
ing film such as silicon nitride (SiNx) is deposited as a first
interlayer insulating film by the CVD method etc., and then,
a semiconductor layer made of a-Si or the like is formed by
the CVD method etc. Then, a second conductive layer is
formed according to the same procedure as for the first
conductive layer, which is patterned to obtain a source
wiring, a pixel electrode, and a TFT. Thereafter, a second
interlayer insulating film is formed according to the same
procedure as for the first interlayer insulating film, and this
interlayer insulating film is patterned by the photolitho-
graphic method to obtain an interlayer insulating film having
a different thickness for each pixel. Simultaneously, a con-
tact hole is formed. Furthermore, a third conductive layer is
formed and patterned according to the same procedure as for
the first conductive layer to obtain a pixel electrode and a
capacitive accumulation portion, and the TFT and the pixel
electrode are connected electrically through the contact hole.

[0172] According to the present embodiment, the storage
capacity value can be changed without changing the shape
of the pixel electrode 3 or the bus bar 40 of the common
electrode for each pixel. Therefore, the same effect as that
described in the First Embodiment can be obtained. In other
words, the external shape of the electrode can be formed to
be the same, so that the aperture ratio can be maintained
constant even if the storage capacity value is varied for each
pixel.

[0173]

[0174] In the Fifteenth Embodiment, the same material
was used for the first interlayer insulating film and the
second interlayer insulating film comprising the capacitive
accumulation portion 7. In the present embodiment, how-
ever, a first interlayer insulating film is made of silicon oxide
(SiOx), and a second interlayer insulating film is made of
silicon nitride (SiNx) as in the Fifteenth Embodiment.

Sixteenth Embodiment

[0175] According to the present embodiment, two differ-
ent insulating layers are used, so that the selectivity for
etching by the chemical dry etching method etc. can be
provided, and the thickness of the insulating layer can be
controlled more easily.

[0176]

[0177] FIGS. 27A-27B are plan views showing the con-
figuration of a liquid crystal display device according a

Seventeenth Embodiment
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seventeenth embodiment of the present invention. FIGS.
28A-28B are cross-sectional views of the same.

[0178] In the Fifteenth and Sixteenth Embodiments, a
protruding portion is provided in the interlayer insulating
film between the electrodes comprising the capacitive accu-
mulation portion 7 to change the storage capacity for each
pixel. In the present embodiment, however, a concave
portion is provided in an interlayer insulating film, and the
storage capacity is changed by changing an area thereof.

[0179] According to the present embodiment, the storage
capacity value can be changed without changing the shape
of the pixel electrode 3 or the bus bar 40 of the common
electrode for each pixel. Therefore, the external shape of the
electrode can be formed to be the same, so that the aperture
ratio can be maintained constant even if the storage capacity
value is varied for each pixel. Furthermore, by forming the
concave portion, the interlayer insulating film can become
thicker in the edge portion of the bus bar of the common
electrode, so that a short circuit that is likely to occur in edge
portions of electrodes can be avoided.

[0180]

[0181] FIGS. 29A-29B are plan views showing the con-
figuration of a liquid crystal display device according an
eighteenth embodiment of the present invention.

[0182] In the present embodiment, a scanning electrode 1
is used instead of the bus bar 40 in the Fifteenth Embodi-
ment as a place for forming the capacitive accumulation
portion 7, and an interlayer insulating film is disposed
between the scanning electrode 1 and a pixel electrode 3 to
form the capacitive accumulation portion 7.

[0183] In the part where the capacitive accumulation por-
tion 7 is formed, a protruding portion is provided in the
interlayer insulating film, and an area thereof is increased
gradually from the feeding side (FIG. 29A) to the termina-
tion side (FIG. 29B). As a result, the value of the storage
capacity can be reduced gradually from the feeding end
toward the termination, so that the same effect as that in the
Fifteenth Embodiment can be obtained.

[0184] In the liquid crystal display device of the present
embodiment, the capacitive accumulation portion 7 is
formed on the scanning electrode 1, so that the bus bar of the
common ¢lectrode does not need to be formed as in the
devices described from the Sixth Embodiment to the Ninth
Embodiment, and thus, there is an advantage that the aper-
ture ratio is raised. Furthermore, due to its simple structure,
the design and the processing procedure are advantageously
casy.

[0185]

[0186] FIGS. 30A-30B are plan views showing the con-
figuration of a liquid crystal display device according a
nineteenth embodiment of the present invention.

[0187] In the Eighteenth Embodiment, a protruding por-
tion is provided in the interlayer insulating film between the
electrodes comprising the capacitive accumulation portion 7
to change the storage capacity for each pixel. In the present
embodiment, however, a concave portion is provided in an
interlayer insulating film, and the storage capacity is
changed by changing an area thereof. According to the
present embodiment, the storage capacity value can be

Eighteenth Embodiment

Nineteenth Embodiment
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changed without changing the shape of the pixel electrode 3
or the scanning electrode 1 for each pixel. Therefore, the
external shape of the electrode can be formed to be the same,
so that the aperture ratio can be maintained constant even if
the storage capacity value is varied for each pixel. Further-
more, by forming the concave portion, the interlayer insu-
lating film in the edge portion of the bus bar of the common
electrode can become thicker, so that a short circuit that is
likely to occur in edge portions of electrodes can be avoided.

[0188]

[0189] FIGS. 31A-31B are plan views showing the con-
figuration of a lateral electric field method liquid crystal
display device according a nineteenth embodiment of the
present invention. FIGS. 32A-32B are cross-sectional views
of the same.

[0190] In the Second Embodiment, the interlayer insulat-
ing film 103 is disposed between the bus bar 40 of the
common electrode and the pixel electrode 3 to form the
capacitive accumulation portion 7, but in the present
embodiment, a portion with a different thickness 105 is
provided in an interlayer insulating film, and the storage
capacity value is changed by changing an area thereof for
each pixel.

Twentieth Embodiment

[0191] According to the present embodiment, the storage
capacity value can be changed without changing the shape
of the pixel electrode 3 or the bus bar 40 of the common
electrode for each pixel. Therefore, the same effect as that
described in the Second Embodiment can be obtained. In
other words, the external shape of the electrode can be
formed to be the same, so that the aperture ratio can be
maintained constant even if the storage capacity value is
varied for each pixel.

[0192] Twenty-first Embodiment

[0193] FIGS. 33A-33B are plan views showing the con-
figuration of a liquid crystal display device according a
fifteenth embodiment of the present invention. FIGS. 34A-
348 are cross-sectional views of the same.

[0194] In the Twenticth Embodiment, a protruding portion
is provided in the interlayer insulating film between the
electrodes comprising the capacitive accumulation portion 7
to change the storage capacity for each pixel. In the present
embodiment, however, a concave portion is provided in an
interlayer insulating film, and the storage capacity is
changed by changing an area thereof.

[0195] According to the present embodiment, the storage
capacity value can be changed without changing the shape
of the pixel electrode 3 or the bus bar 40 of the common
electrode for each pixel. Therefore, the external shape of the
electrode can be formed to be the same as described in the
Twentieth Embodiment, so that the aperture ratio can be
maintained constant even if the storage capacity value is
varied for each pixel. Furthermore, by forming the concave
portion, the interlayer insulating film in the edge portion of
the bus bar of the common electrode can be thicker, so that
a short circuit that is likely to occur in edge portions of
electrodes can be avoided.

[0196] As shown in FIGS. 35A-35B, a liquid crystal
display device was constructed by mounting an image signal
driving circuit 141 and a scanning signal driving circuit 142
on a liquid crystal panel 140 having an array configuration
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of the respective embodiments described above, and a
controller 443 was used to control the device. FIG. 35A
shows a single-sided feeding configuration in which the
scanning signal driving circuit 142 is formed on one side of
the liquid crystal panel 140, and FIG. 35B shows a double-
sided feeding configuration in which the scanning signal
driving circuit 142 is formed on both sides of the liquid
crystal panel 140. For a large liquid crystal display device
with a diagonal screen of 20 inches or larger and also for a
high resolution liquid crystal display device with 1000
scanning lines or more, the double-sided feeding configu-
ration of FIG. 33B is effective in reducing a time constant
of scanning electrodes. When these liquid crystal display
devices are driven, a display with more excellent evenness
could be performed than that with the conventional device.

[0197] In these liquid crystal display devices, the storage
capacity is changed by the position of the pixel, so that the
storage capacity value may become larger than the usual
value at the feeding end, thereby causing a charge shortage
on the feeding side. In this case, instead of employing the
usual driving method of driving scanning lines one by one,
a combination with a driving method of selecting two
scanning lines simultaneously and thus conducting a back-
up charge could exhibit an excellent result.

[0198] In particular, in the case of operating a large liquid
crystal display device with a diagonal screen of 20 inches or
larger or a high resolution liquid crystal display device with
1000 scanning lines or more with the one-sided feeding
configuration, a big change in the storage capacity needs to
be taken into consideration, so that it is preferable to use the
driving method of selecting two scanning lines simulta-
neously.

[0199] According to the configurations of the aforemen-
tioned embodiments, the storage capacity was reduced
gradually from the feeding end toward the termination of the
scanning electrode. However, it is not limited to these
configurations, and as long as the liquid crystal display
device has pixels with different storage capacity, the present
invention also can be applied to other configurations and can
exhibit the effect thereof sufficiently. For example, in order
to compensate for the distortion of an image signal, the
present invention can be applied to the configuration in
which the storage capacity is reduced gradually from the
feeding end toward the termination of the image signal.
Moreover, the present invention can be applied even in the
case of changing the storage capacity to compensate for the
characteristic difference in driving circuits and for the dif-
ference in the external wiring resistance.

[0200] Furthermore, the display mode of the liquid crystal
is not limited to the IPS method, and the present invention
can be applied to any configuration as long as there is an area
which is not covered with a pixel electrode in a part of the
pixel area.

[0201] As described above, according to the liquid crystal
display devices of the present invention, even if an area of
the storage capacity differs for each pixel, the aperture ratio
is maintained constant, and electric fields in the display
portion are kept evenly. Therefore, deterioration and
unevenness of display characteristics do not occur. More-
over, even in the case of forming a light shield film to
improve contrast and so forth, a light shield film with a
narrower width than that in a conventional configuration can
be used, so that the aperture ratio does not drop drastically.
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[0202] The invention may be embodied in other forms
without departing from the spirit or essential characteristics
thereof. The embodiments disclosed in this application are to
be considered in all respects as illustrative and not limiting.
The scope of the invention is indicated by the appended
claims rather than by the foregoing description, and all
changes which come within the meaning and range of
equivalency of the claims are intended to be embraced
therein.

What is claimed is:

1. An active matrix liquid crystal display device compris-
ing a capacitive accumulation portion formed by overlap-
ping a pixel electrode, an insulating layer and a common
electrode for each pixel area, and a non-electrode area in a
part of the pixel area which is not covered with a pixel
electrode, wherein a peripheral shape of said capacitive
accumulation portion on a side contacting said non-electrode
area is substantially the same between the respective pixels,
and a value of a storage capacity in said capacitive accu-
mulation portion differs on a feeding side and on a termi-
nation side, the value on the feeding side being larger than
the value on the termination side.

2. The liquid crystal display device according to claim 1,
wherein the value of the storage capacity in said capacitive
accumulation portion is in a range from 10 to less than 100
on the termination side when the value thereof on the
feeding side is set to be 100.

3. The liquid crystal display device according to claim 1,
wherein the value of the storage capacity in said capacitive
accumulation portion is varied by forming an aperture in the
electrode comprising said capacitive accumulation portion.

4. The liquid crystal display device according to claim 1,
wherein the value of the storage capacity in said capacitive
accumulation portion is varied by changing an area of the
pixel electrode comprising said capacitive accumulation
portion either on a feeding direction side or on a termination
direction side of said common electrode.

5. The liquid crystal display device according to claim 4,
wherein the means for varying the area of the pixel electrode
comprising said capacitive accumulation portion is at least
one shape selected from a protruding portion and a concave
portion either on a feeding direction side or a termination
direction side of said common electrode.

6. The liquid crystal display device according to claim 4,
wherein the area of said pixel electrode is in a range from 10
to less than 100 on the termination side when the area
thereof on the feeding side is set to be 100.
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7. The liquid crystal display device according to claim 1,
wherein the value of the storage capacity in said capacitive
accumulation portion is varied by varying a thickness of an
interlayer insulating film comprising said capacitive accu-
mulation portion.

8. The liquid crystal display device according to claim 7,
wherein the thickness of the interlayer insulating film com-
prising said capacitive accumulation portion is in a range
from more than 100 to less than 300 when the thickness
thereof on the feeding side is set to be 100.

9. The liquid crystal display device according to claim 7,
wherein two or more layers of said interlayer insulating film
are formed to vary the thickness of the interlayer insulating
film.

10. The liquid crystal display device according to claim 9,
wherein said two or more layers of interlayer insulating
films are formed as a first dielectric layer and a second
dielectric layer.

11. The liquid crystal display device according to claim
10, wherein an aperture is formed in said second dielectric
layer, and the storage capacity value is changed by changing
an area of said aperture.

12. The liquid crystal display device according to claim
11, wherein said second dielectric layer is composed of a
different component from that in said first dielectric layer.

13. The liquid crystal display device according to claim 1,
wherein said display device is at least one liquid crystal
display device selected from a lateral electric field type
active matrix liquid crystal display device and a twisted
nematic (TN) type active matrix liquid crystal display
device.

14. The liquid crystal display device according to claim 1,
wherein a width of said pixel electrode is wider than a width
of said common electrode.

15. The liquid crystal display device according to claim 1,
wherein a width of said pixel electrode is narrower than a
width of said common electrode.

16. The liquid crystal display device according to claim 1,
wherein the capacitive accumulation portion is formed on a
scanning wiring.

17. The liquid crystal display device according to claim 1,
wherein the means for varying the value of the storage
capacity in said capacitive accumulation portion is a com-
bination of a configuration of deforming or opening a shape
of the electrode with a configuration of changing a thickness
of an interlayer insulating film.
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