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LIQUID CRYSTAL DISPLAY DEVICE 

BACKGROUND OF THE INVEN'i'ION 

1. Field of the Invention 
5 The present invention relates to an active matrix liquid crystal display 

device. 

2. Description of the Related Art 
Along with the trend to develop a liquid crystal display device of a 

10 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 word~, 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 

1.5 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 fli~ker 

(flickering) is observed. Furthermore, this DC voltage component also causes 

20 problems such as a phenomenon of residual image or sniear in the display. 

.J _The technique to solve the aforementioned problem by allowing this 

field-through-voltage to become equal within the s~en is proposed in · 

~10(1998)-8.982110A. FIG. 86 ancl FIGS. 87 A• 87C show the configuration 

.. ,· .. ,h~ie"i>r: . FIG. S6 is a"piaD view of a.liquid CiYstai" display de.vice, wherein 211 

25 is a liquid crystal panel, 212 is a driving circuit on the scanning side, and 218 

is a driving circuit on the image signal side. FIGS. 87 A- 37c· are enlarged 

views showing the pixel part in portions a, b and c of FIG. 86 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 

80 pixel electrode 208, the part of the overlapping portion 210a is set· to be larger 

than the part of the overlapping portion 210b, and the part of overlapping 

portion 210c is set to be smaller than the part of the overlapping portion 210b. 

As a result, as it departs from the feeding end of the scanning wirings, the 

storage capacity formed in the aforementioned overlapping portions is 

35 reduced, and thus, it is described that the difference in the field-through­

voltage accompanied by a deformation o:r a collapse of the scanning voltage 

waveform can be eliminated. Moreover, by forming the auxiliary capacity 
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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 c portion 

can be made equal. 
However, since a signal delay occurs when a resistance of the auxiliary 

5 capacity line is high, a metal film with a low resistance generall~ 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 

10 bonding margin of the substrates needs to be taken into consideration, so that 

the aperture .ratio drops drastically. 

Furthermore, when the aforementioned configuration is applied to a -

lateral electric field type (e.g., !PS-type: In-Plane Switching type) liquid 

crystal display device or the like, in which an area which is not covered with a 

15 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 disp~ay 

·characteristics or a difference in the display characteristics for each pixel 

occur. 
20 

~UMMAR~OF~ ~ION 
.. 'l'b solve the af~~~entioned proble~s, an active matrix liquid crystal 

· ~8p~i d~~ ~f ihei>~_sent invention is ~ actiye matrix ~quid crystal 

display ~evice comprising a capacitive accumulation portion formed by 

25 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 

-~cterized in that a peripheral shape of said capacitive accumulation 

portion on a side contacting said non-electrode area is substantially the same 

30 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. 
In the aforementioned device, "substantially the same" means that a 

35 difference to the extent of the permissible quality variation during 

manufacturing is included herein. 
According to this structure, the aperture ratio and the electric fields in 
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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. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. lA is a plan view of a feeding side of a liquid crystal display 

device according to a first embodiment of the present invention; FIG. lB is a 

plan view ofa termination side of the same. 
FIG. 2 is a cross-sectional view taken on line I-I of FIG. 1. 

10 FIG. 3Ais a plan view of a feeding side of a liquid crystal display 

device according to a second embodiment of the present invention; FIG. SB is 

a plan view of a termination side of the same. 
FIG. 4A is a plan view of a feeding side of a liquid crystal displa:y 

device according to a second embodiment of the present inventi~n; ~I<;l. 4B is. 

15 a plan view of a termination side of the same. . . 
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 termination side of the same. 

FIG. 6A is a plan vi~w of a feeding side of a liquid ~--~-~J>.1-~Y . . . 
20 device according to· a third embodiment of the present invention;· FIG. 6B is a 

plan view ofa termination side of the same. . .. : :·''"':~_"_.>;Xi.-.:-. ... , ;::· 
• • •· • · ••· "t'"' , •·· v•: •, •···r~:o-:,• ",'° .·~"t'~':W't"~· ~~ •·• • • • • 

· FIG. '1 A is a plan view of a feeding side of a liquid Cr,YstafdiSplai ' .. · · 

device accordmg tO a f~urth embodiJitent-~fthe_p~~~tfgy'~~~~~t~)i~~;~~:._. 
plan view of a termination aide of the same.. " . . ·; ·--.·· :·.·. ~.·:·: . ~- ·--~', . ~-.... . 

25 FIG. SA is a plan view of a feeding side of a liquid-~ d!~pby · :--: 
device according to a fourth embodiment of the present fu.vention;'FIG. SB is a 
plan view of a termination side of the same. 

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; FlG. 9B is a 

80 plan view ofa termination side of the same. 
FIG. lOA is a plan view of a feeding side of a liquid crystal display 

device according to a fifth embodiment of the present invention; FIG. lOB is a 
plan view of a termination side of the same. 

FIG. llA is a plan view of a feeding side of a liquid crystal display 

35 device 11sed for comparison; FIG. llB is a plan view of a termination side of 
the same. 

FIG. 12A is a plan view of a feeding side of a liquid crystal display 
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device according to a sixth embodiment of the present invention; FIG. 12B is a 

plan view of a termination side of the same. 

FIG. 13 is a cross-sectional view showing the pixel cross section of a 

liquid crystal display device according to a sixth embodim~nt of the present 

5 invention. 
FIG. 14A is a plan view of a feeding side of a liquid crystal display 

device used for a comparative explanation; FIG. 14B is a plan view of a 

termination side of the same. 
FIG. 15A is a plan view of a feeding side of a liquid crystal display 

10 device according to a seventh embodiment of the present invention; FIG. 15B 

is a plan view of a termination side of the same. 
FIG. 16A is a plan view of a feeding side of a liquid crystal display 

device according to an eighth embodiment of the present invention; FIG. 16B 

is a plan view of a termination si~e of the same. . 

15 FIG. 17Ais a plan yiew of a feeding side of a liquid crystal display 

20 

25 

device according to a ninth.embodiment of the present invention; FIG. 17B is 

a plan view of a te~ti~~ ~de· of the same. 
FIG. 18Ais a plan yiew of a feeding side of a liquid crystal display 

device according 1'.<>. a_ ten~}~mbod.iment of the present invention; FIG. 18B is a 

plan view of a termiDation_-~de of ~iie same. 

.J .. Fiq~~:-~~A~.:~_i>.1~.;.~~~-~(8.:..f~~ si~e of a liquid crystal display 
device accormng to~-~e~e#:~-~~I)o~ent_ ~.f the present invention; FIG . 
19B-~ a Pian~;re~·tc>r~~a~t:~sf~:;;r_~e~~me~-· · ,,,v · · 

FIG. 20.AiS aptari View ·of a f~ding side of a liquid Crystal display 

device according tO a twe~ embodiment of the present invention; FIG. 20B is 

a plan View ofa termination side 9f:the same. 
FIG. 21Ais a plan view of a feeding side of a liquid crystal display 

device according to a twelfth embodiment of the present invention; FIG. 21B is 

a plan view ofa termination side of the sam~. ·' 
30 FIG. 22A is a plan view of a feeding.·side of a liquid crystal display 

device according to a thirteenth embodiment of the present invention; FIG. 

22B is a plan view of a termination side of the same. 

FIG. 23Ais a plan view of a feeding side of a liquid crystal display 

device according to a fourteenth embodiment of the present invention; FiG. 

35 23B is a plan view of a termination side of the same. 

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. 
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24B is a plan view of a termination side of the same. 
FIG. 25A is a plan view of a feeding side of a liquid crystal display 

device according to a fifteenth embodiment of the present invention; FIG. 25B 
is a plan view of a termination side of the same. 

5 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-VofFIG. 25B. 

FIG. 27 A 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. 

10 FIG. 28Ais 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. 

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. 

15 FIG. 30Ais 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 ofa termination side of the sam~. 

FIG. 31A is a plan view of a feeding side of a liquid crysW display 
device according to a twentieth embodiment of the present invention; FIG. 

20 SlB is a plan view of a termination side of the same. 
FIG. 8~ is a cross-sectional view taken on ~e VIIl-Vlll of FIG. SlA; 

FIG. 82B is a cross-sectional view taken· on line IX-IX of FIG. SlB. 
FIG. 33/lis a plan view of a feeding side of a liquid crystal display 

device according to a twenty-first embodiment of the present invention; FIG. 
25 83B is a plan view of a termination side of the same. 

FIG. 34Ais 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. 

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

30 FIG. 36 is a plan view showing a conventional liquid crystal display 
device. 

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

FIGS. 38A - 38C are plan views showing a conventional liquid crystal 
35 display device. 

DETAILED DESCRIPTION OF THE INVENTION 
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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 

5 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. 
Therefore, 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 

10 feeding side. 
Furtherro.ore, the value of the st(lrage capacity in the capacitive 

accumulation portion also can be varied by forming an aperture in the 
capacitive accumulation portion. 

Furthermore, the value of the storage capacity in the capacitive 
15 accumulation portion can be varied by changing 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. 

20 Furthermore, it is preferable that means for varying the area of the · ", .. 
gixel 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. 

· Furthermore, it is prefe~le that the area of the piXel electrode is in a 
25 range from 10 to less than 100 on the termination side when the area thereq( 

on the feeding side is set to be 100. 
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. 

30 Furthermore, it is preferabJe that the thickness of the interlayer 
insulating film comprising the capacitive accumulation portion is in a range 
from more than 100 to less than 800 when the thickness thereof on the feeding 
side is set to be 100. 

Furthermore, it is preferable that two or more layers of the interlayer 
35 insulating film are formed. Accordingly, the storage capacity value can be 

increased. 
Furthermore, it is preferable that the two or more )ayers ofinterJayer 
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insulating films are formed as a first dielectric layer and a second dielectric 

layer. 
Furthermore, it is preferable that an aperture is formed in the second 

dielectric layer, and that the storage capacity value is changed by changing an 

5 area of the aperture. Th~reby, it is easier to change the thickness. 

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. 

10 Furthermore, a width of the pixel electrode may be wider or narrower 

than a width of the common ele<..trode. 

Furthermore, the capacitive accumulation portion may be formed on a 

scanning wiring. According to this preferable example, the aperture ratio 

can be improved. 
15 Furthermore, means for varying the value of the storage capacity in 

the capacitive accumulation portion may be a c0mbination of a configuration 

of deforming or opening a shape of the eleetrode with a eonfiguration of · 
. -·· ·~- .. ... . . . 

changing a thickness of an interlayer insulating.film. ... 

According to the liqui~ ~st~_ di~~~Y.;.,~~J?flr.at~ o~~~~. p~~en~ . . 
20 invention described above, a oonstant aperture mtio'can be maintained w]:ille 

ch~ the sto~e.capacity value.f()~.~_!~'.~!!~j:_-::;,~~~~~~~:b!~~~:~~ 
use of a lateral electric field method ~qui~r~~~play·4ey1c:e;~:tJie._~ntge 
capacity v&IU:e can be changed.~bile·ma;iilij:ffi;~ilh~.iP.e •.. 'riU~:.-~fih~ .. ~ . 

. . . ·.. ··-. . :..:··.:-=:.~:;~·.:.~~-~ ~-:":.::·.;.·: .......... .. :_~.:.!:·'!'~ .. • •. ·;.:- .•. •.· .... ·•"·f>·~- ... :· 

pixel constant, and in addition, electric fieldS'applied to the liquid crystal · 
. 25 layer in the display portion ca~ be l)l~iairied event;y. Thu6! deteriont#on 

and unevenness of display characteristics do not.occur. . Mo~over~ 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 nof drop drastically.· . 

30 In the following, embodiments of the present invention will be 

described with reference to the drawings. 
First Embodiment 

FIGS. IA- lB are plan views showing the configuration of a twist 

nematic (TN) type liquid crystal display device according to a first 

35 embodiment of the present invention. FIG. lA shows the feeding side, and 

FIG. lB shows the termination side. 
In FIGS. IA - lB, 1 is a scanning wiring, 2 is an image signal wiring, 
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and a thin film transistor (TFT: 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, the source wiring is connected to the image signal wiring, and the 

5 drain electrode is connected to a pixel electrode 3 made of a transparent 

conductive material respectively. 
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 

10 an alignment~ 11 is formed on a surfaee thereof. On the other hand, an 

oppi>sing 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 

15 of the liquid crystal molecules is controlled so as to perform a display. Qther 

than the aforementioned comp~nents, 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 th~y are no.t sho~ in tJ:te ~~· 
. 20 In thi~_ structure,~ C)verlapp~ p~rtion of the pixel electrode with the 

9ppo~ng: e!~.~e. ~~- ~ ~l>a~tive acc:aim~tio~ portion 7, and by maintaining 
the electric potential applied to the ·liquid Crystal Iayer, a compensation with 

regpect to a·tl~~uation._·or a piXel voltage dlle tO m off-leak current ·of the TFT 

is achievea'· Iri th~ liqmd ~ dJ.~pl~y device of the present inve~tion; an 

25 aperture 6 is provided in the oppoSing electrode portion comprising the 

capacitive accumulation portion, and the storage capacity value is changed by 

~anging an area thereof for each pixel. In particular, the area of the 

ape.rture 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 

30 signal. 
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 

35 according 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 drasticalJy, compared to the conventional example. 
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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 

5 benefit in that it is no longer necessary to use a light shield film. 
In this case, when an external shape of the opposing electrode is the 

same, the aperture ratio can be maintained 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 

10 same shape. 
Second Embodiment 

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 embodiment of the present invention. In FIGS. 3A- 3B, 

15 a pixel electrode 3 is not hatched, but this electrode is formed with the same 
conductive layer as an image signal wiring 2. 

In FIGS. 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 

20 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 

25 controlled by the electric fields between both the electrodes so as to perform a 
display. 

The common electrodes 4 are connected electrically to each other by a 
bus bar 40 of the common electrode. 11 is a passivation film (this is a film for 
protecting the TFT and is not an alignment film). As shown in FIG. 3C, a 

30 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 shown in 
FIGS. 3A - 3B. That is, the bus bar 40 acts as an opposing electrode for the 

35 capacitive accumulation portion 7. 
An area of the overlapping portion, that is, a capacity value of the 

capacitive accumulation portion 7, is reduced gradually by providing an 
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aperture 6 in either the pixel electrode portion (FIGS. 3A- 3B) comprising the 

storage capacity or the bus bar (FIG. 4) and by enlarging this aperture area 

from the feeding side toward the termination. 
The overlapping portion of the present embodiment is patterned such 

5 that the pixel electrode 3 within the two conductive layers comprising the 

capacitive accumulation portion is located inside the bus bar 40 of the 

common electrode. Therefore, the periphery of the plurality of electrodes 

comprising the capacitive accumulation portion has the same shape 

independently of the pixel, and the aperture ratio is maintained constant 

10 independently of the pixel. Furthermore,. since this periphery comprises the 

same ~led.rode 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 constant independently of the pixel. Thus, a 

unifoi:m display without any display unevenness can be achieved. 

15 This aspect will be explained with reference to FIGS. llA- llB. · In 
this configuration, a width of the pixel electrode 8 formed on the bus bar 40 of 

the common electrode is changed for each pixel so as to change the storage 

capacity value. On th~ feeding side, the pixel electrode is exten~g ~eyond 

the bus bar, but on the termination side, the pixel electrode is fom.ied inside. 
20 the bus bar. Thus, the aperture. ratio differs depending on the pixel in such a 

CJnfiguration. ..:..; = ... : . . :~--" · .. ;; .-.. ·· 

The aperture ratio can be maintained constant by formirii.the 'piXel 
• . ·.II{'• •,•w. • .. :.~J~~: . .: .. ·,;.; •• 

electrode with a transparent conductive material or by sbielding_fightWit]i:a. 
light shield film such as a black matrix to prevent a difference in ·the.aperttire 

25 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 

a~cumulation portion shown by oblique lines in FIGS. llA- llB 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 

80 respectively. Usually, the electric potentials of the pixel electrode 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 

S5 this display unevenness is eliminated 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. 
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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 

5 electrode on the feeding side as well as on the termination side. Therefore, 

10 

. 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 display 
are maintained evenly. Furthermore, even if a light shield film is not used, 
the aperture area of the pixel is the same. 

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 wiring, 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. 

15 The configuration shoWD. in FIGS. 3A- 3B is provided with the 
aperture 6 on the bus bar 40 of the c;ommon electrode, which is effective when 
the pixel electrode does not have a sufficient width and thus it is difficult to 
provide ~ aperture due to the process~ ·· Furthermore, by providing an 
aperture in the pixel electrode 8 as shown b) ~IG. 4, the parasitic capacitance 

20 of the bw;; bar can be reduced, so tliat the time.eonStant can be reduced, which 

is suitable to ·achieve higher de~~~~- ..... 
Third Embodiment · · · · 

FIGS .• 5A- 5B and 6A-6J3 ~:P~.~.'1i~W:s .. ~howjng the configuration of 
a lateral electric field method liqmcl crYsta1 display device according to a third 

25 embodiment of the present invention. In FIGS.· 6A- 6B, a pixel electrode 3 is 
not hatched, but this electrode is formed ·wit'1. the same conductive layer as an 
image signal wiring 2. 

In the second embodiment, the capacitive accumulation portion 7 was 
constructe.d by forming the pixel electrode 8 on a part of the bus bar 40 of the 

30 common electrode. In the present embodiment, however, the capacitive 
accumulation portion is constructed by forming the pixel electrode such that 
the bus bar of the common electrode 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 

35 area thereof from the feeding side toward the termination side, the storage 
capacity value is varied. 

According to the present embodiment, the electrode that the liquid 
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CI")'.'stal 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. Therefore, the same 

effect as that explained in the first embodiment can be obtained. That is, the 

5 electric fields in a portion related to the display (a gap portion b.etween the 

pixel electrode 3 and the common electrode 4) are maintained evenly while 

changing the area of the capacitive accumulation portion 7 for each pixel. 

10 

Other characteristics of the present embodiment will be described in 

the following. 
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 

15 same as in the first embodiment. 

Secondly, a yield is improved. For fornling the capacitive 

accumulation portion, the pixel electrode 8 needs to be deposited on the bus 

bar 40 _of the comm.on electrode. In the configurati~ns shown in FIGS. 8~ -

SB .an.a· FIGS. 4A- 4B, the herringbone shape· portion of the pixel electrode 

20 ~~ o~~ ~.stepped region of the bus bar, so that a disconnedion" may occur in 

.. _ !fi:~.~i·.~l?~~~Y. ~~~ p~el ~~~cl:e!1o/· According to the co~~atiQn of 
the pre~iit~~#ibodiment, the pixel electrode runs onto the stepped portion by 

__ -~ ____ J1~,~~--.9!~~-~~~tJ:(9f~~-~p_a~tj,y~--~~~tjon_porti9n._ Therefore, ·a 

diseonii~ction is less likely to occur, and a yield is improved. 

25 Thirdly, the capacitive accumulation portion is constructed such that 
the pixel electrode located close to the liquid crystal layer covers the bus bar 

l~cated in the lower layer completely, thereby completely preventing the 

ele<(tri.c fields of the bus bar from leaking. Due to this configilration, a more 

unifonri display can be achieved. 

30 Furthermore, by providing the aperture 6 ·in the piXel electrode (FIG. 

6), which was provided in the bus bar of the romm.on 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. 

Fourth Embodiment 

35 FIGS. 7 and 8 are plan views showing the configuration 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 



-------'-------------~==-============~====~~--------==---=-···· 

13 

formed with the same conductive layer as an image signal wiring 2. 

In the second and third embodiments, the capacitive 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 

5 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 each pixel. 

Furthermore, the pixel electrode is formed such that the pixel electrode runs 

10 onto the scanning wiring completely. 
According to the present embodiment, the conductive layer 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 certainly is the 

scanning wiring on the feeding side as well as on the termination side. 

15 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 reiated 

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 fo~ the storage capacity, so that a width of the bus 

20 bar can be reduced while an aperture area of the pixel can be increased. 

The CQnfiguration shown in FIG. 7 is provided with an aperture in the 

scanning wirin.g, which is effective when the pixel ~lectrode does not have a 

sufficient widt~ and it· iS difficult-~ provide an ai>elture due to the proce~s. 
Furthermore, by providing the aperture in the pixel electrode portion as 

25 shown in FIG. 8, a resistance of the scanning wiring drops an4 thus the time 

constant can be reduced, so that it is suitable to achieve higher definition. 

Fifth Embodiment 
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. 

30 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. 

As in the fourth embodiment, a capacitive accumulation 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 

35 pixel electrode covers the scanning wiring completely. Furthermore, an 

aperture 6 is provided in the capacitive accumulation portion either of the 

scanning wiring (FIG. 9) or the pixel electrode (FIG. 10), so that the storage 
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capacity value is reduced gradually by changing an area thereof from the 

feeding side toward the termination side. 

In the present embodiment, the conductive layer that the liquid 

crystal layers 8, 9 located in the vicinity of the capacitive accumulation 

5 portion are contacting certainly is the pixel electrode even if an ~rea of the 

storage capacity is changed, and the electric fields in a portion related to the 

display are maintained evenly, thereby achieving an excellent display. 

Furthermore, according to the present embodiment, the pixel 

electrode is formed so as to cover the scanning wiring completely in the 

10 capacitive accumulation portion, so that the electric fields caused by scanning 

signals can be shielded with the pixel electrode. Thl,ls, 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. 

15 . 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 imiJi:oved. 

By providing the aperture in the pixel electrode as shown in F~G. ~0, a 

resistance of the scanning wiring drops and thus the time constant cari. pe 

20 reduced, so that it is suitable to achieve higher definition. 

Sjnh Embodiment . ,. ..:·:. , ... ;,, ,.. _ .. 
FIGS. 12A- 12B are plan views showing the ·configuration of a''liq~d .. 

cryst81 display deviee according a sixth embodiment of the present biy;~~~;t·:<: .~.::.- ·' 
In FIGS. 12A- 12B, 1 is a scanning electrode, 2 is an ·image signal el~de; 

25 and a thin film transistor (hereinafter abbreviated as TFT) 5 is formed at a 

cross point thereof as a sWitcbing element. 50 is a semiconductor layer for 

forming a channel of the TFT 5. The gate electrode of the TFT 5 is comiected . . 
to tqe scanning electrode 1, the source electrode is connected to the image 

signal electrode 2, and the drain electrode is connected to a pixel electrode ~ 

30 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. 

FIG. 13 is a cross-sectional view taken on line Ill-III of FIG. 12A. In 

FIG. 13, 100 is a substrate on one side where the pixel electrode 3 and the 

35 common electrode 4 are formed. 103 is an inteclayer insulating film used for 

separation of the two electrodes, and 104 is a passivation film for protecting 

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

5 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 

10 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. 

As shown in FIG. 12, .a plurality of the common electrodes 4 are 
brought ~to electri~ con~~ with each other by a bus bar 40. A part of the 

15 pixel electrode 3 is ·overlapped on. this b~s bar 40, and an interlayer insulating 
. ,. .• ·' . • .. . .•. ·'.· .... •." ... ~. ::•'•>':··-"~':. •. . • -~ • 

film is disposed between a.141;t _tj>~ucl.iive layer comprising the C9mmon 
eleCtrode 4 md a second cO~d~cli~~·ky~~·~mprising the pixel electrode 3, 
thereby f~riii.iiig a capacitiv~~~~Uiationporlion 7. That is, the bus bar 40 
acts as the 'coiiimoii' eie~d~:°f·o~th~-~pa~ti:;e a~Ulation portion 7-. 

20 - · · ·.· ' ·Ai ~a ~rth:~ ~~bppirig.-p9Af<>X:'~ ~<i'.a~d-~d.uany rrom the 

feeding -~de ·tow~dJhe:~$.j'.n8t.i~it~d:~ i>;::~·t.lie shape of the pixel 
. . ····· -·· .. ··- . ·······-· ......... .,. .. .,_. ... --. ...,.,._~~,. ... ~~ .. -~~~.....-.-...!-··.~:.*""'·;.:-;'.--:. ....... :-·:·· .... ~ ..... ·.-··· ··:···:·.· .. . 
electrode 3 for each pixeL),~-1,.S ori.e'·ex_anf Ie;'.tifo·pixel ~ectrOde may be formed · 
in ·a H sba · ~;:t>n the~liJ~ida~~licf"-iif.bi:nG~i2:8 'while the ixel . --~l~~~-~~~~~,~~~~;J!!~'~;~,~~~-~-;~~~~th,~ b~! slde~ ·. 

25 as shown· in FIG. 12A, 8n4. t~s _protru.Sion amount can·be changed gradually. 
. ~ .. • ;;· · . .---~.-~f·:·;·~~~·~·: ... ·t.·· ..... ~:~;.:..:.iJ_;.,l· . . ·· . . 

As a resUlt, the value of the ·capacitive·'aCclimulation portion 7 also is reduced 
gradually from the feeding ·Side toviard the termination. 

The overlapping portion ·or the present embodinient is patterned such 
that the.pixel electrode· 3 whose sb.aP-~:changes for each p~el is located inside 

30 the bus bar serving as the· other electrode. ·Therefore,- the periphery of the 
. plurality of electrodes comprising the capacitive accumulation 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 
com prises the same electrode in all the pixels, the electric fields in the 

35 circumference 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 
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described. 
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 

5 as the common electrode. Thus, the aperture ratio differs depending 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 maintained 

10 constant. However, the problem of unevenness in the electric fields still 

remains to be solved as will be explained below. 

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. 

15 14B) from tI?-e side of the capacitive accumulation portion 7. Since both 

electric J>Otentials are different, a difference in the electric fields arises in the 

storage· capacity neighboring portions 331 between the feeding side and the 

-~~-~a~o~ si~~- .Therefore, the orientation of the liquid crystal is changed, 

-and. a ·difference in the display luminance arises, which is observed as display 

20 .: ,mi.evenness. When this difference in the display luminance is elim~nated by 

· _:·· ·l.C,V!!ringthis portion using a light shield film, the aperture ratio drops 

':' .. ·;~.;1-··~~y:-·f~~Thl.sj~ because an area oftbe' Jkht;shield fiinl needs to be made 
./\,_·. :_;,,_a l,U·.~~i~,.· .. :,· •M.;~Jl ,...;; .. :·~··· '· .. . - ·;~.'- ,, .. :.-.• < •. •;;: .• ,. .; , ·,. ·. 

· .,. · .. ·:coriSiderably large due to the following two reasons •. ·.One is that a difference 

.. k:ib.e llqui~· ciYstal orientation .caused by the electric fields ranges to several 

25 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 
. '··. 
~ensional margin for bonding the two substrates together. 

On the other hand, according to the configuration of the present 

invention shown in FIGS .. 12A- 12B, the electrode that is contacting storage 

30 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 

35 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 
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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. 
The configuration of the present embodiment is suitable for achieving 

5 a larger size and higher definition than the other embodiments to be described 

below for the following 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 

10 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. 
Seventh Embodiment 

FIGS. 15A- 15B are plan views showing the configuration of a liquid 

15 crystal display device according a seventh embodiment of the present 

invention. In these drawings! a pixel electrode 8 is formed with the same 

electrode layer as an image signal wiring 2 in the aforementioned embodiment, 

but hatching is omitted for easiness in seeing, and the outline is drawn 

thick.er. 
20 In the Sixth Embodiment, the area of the pixel electrode 8 comprising 

the capacitive accumulation portion 7 was changed fo~. ea~h pjxel, but i.n .the 

vresent embodimen~ the storage capacity valu~ds reduced from the feeding 

side (FIG.154,)_tQ~~~-~rminationside (FIG.15~)_by_c~nginga =.-. 

thickness of ab~' b'ar 40 of a common electrode 4 serving as the common 

25 electrode. 
According to the configuration of the present embodiment, the 

electrode that is contacting storage capacity neighboring portions 841 from 

the side·ofthe capacitive accumulation portion 7 is the pixel electrode 8 on the 

feeding side as well as on the termination side. Thus, the _same effect as that 

80 in the Sixth Embodiment can be obtained. In other words, 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 8 

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, 

35 even in the case of forming a light shield film to improve cont.rast, 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 
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ratio does not drop drastically. 

Other characteristics of the present embodiment will be described in 

the following. 
First, the present embodiment is suitable for achieving a larger size 

5 and higher definition due to the fact that a time constant of the ~canning 

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. 

10 Secondly, it is effective in improving the yield. For forming the 

capacitive a~.cumulation 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 

coiifiguration shown in FIGS. 12A, 12B, the herringbone-shaped electrode 

portion runs onto this stepped portion, so that a disconnection may occur in 

15 this stepped portion, thereby causing pixel deficiency. · · According to the 

configuration of the present embodiment, the pixel electro4.e 3 runs onto the 

stepped portion by using the overall width of the capacitive accumulation 

portion, and the herringbone-shaped electrode portion is J>Ositioned on a flat 

surface. Therefore, a clj.sconnecti.on is less likely to. occm: in the stepped 
20 . portion, and a yield~ ~proved. . . .· ·. ,. . ., -·. ,. -~ . -~' ·' .. - . ·.· _,. 

) Thirdly, the capacitive accumulation portio~ 7:.~~- ~.nst.ru.~d sue~ that 

the pixel electrode 3 located in the upper layer close·t0'the liqliid.erystal 18.Yer 

. _ covers the bus bar 40 located in the lower layer C9.mPl¢~~y,-~~P~ ~pl~tely 
preventing the electric fields of the bus bar 4o from le&kiDg. Therefore~ ~ven 

25 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 :i 

than the configuration in the Sixth Embodiment. 

Eigqth Embodiment 

FIGS. 16A- 16B are plan views showing_ the configuration of a liquid 

80 crystal display device according an eighth embodiment of the present 

invention. This embodiment differs from the Sixth Embodiment in that e. 

portion having a common shape (common shape portion) on the feeding side 

(FIG. 16A) as well as on the termination side (FIG. 16B) within portions 

comprising a capacitive accumulation portion 7 in a pixel electrode 3 is 

35 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 aforementioned 

embodiment, the bus bar 40 acts as the common electrode of the capacitive 
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accumulation portion 7. 
According to the configuration of the present embodiment, the 

electrode that is contacting storage capacity neighboring portions 52 
corresponding to the common shape portion of the capacitive accumulation 

5 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 neighboring 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 

10 

15 

20 

25 

feeding side as well as on the termination side. 
Therefore, also in the present embodiment, even if an area of the 

capacitive accumulation poJ:'.tion 7 differs for each pixel, the electric fields in a 
portion related to the display (a gap portion between the pixel electrode 8 and 
the common electrode 4)_ are-maintained evenly. Furthermore, the aperture 
ratio is the same evenif8:Ji.ght. shleld :fiiill is not formed. Moreover, even in 
the ca~e of forming a llght ~hleld:film to improve contrast, a light shield film 
with a narrower Width t~ll &t fu: the ~nfiguration sh9wn as a comparative 
example in FIGs.:t4A~i4Bi~~·s'1blcl~J).t, _so that the aperture ratio does not 

~ ~zw4;~~~~fthePre&entembodiment. th• 

po~oi:t.~~:~~=--~~~:!1.~f~~!J cam ·-~~I'--~;.!~ ~~,~~e~-~°.~on of_the .. 
~pacitive a~~t;!~~m~tti ·_. nstiiicted so s.s ·to extend beyond the 

- . . . ·. ··: ~-- ::;~·. ~-.~-":'-~'·:!",f'-~". ~... . ... : -: ~ ...... =.··~- . . . . ... · . . ·· .. 
bus bar 40. · _The~fq~~-- '··. · -~·.c&,pacitY can·be_µa.creased compared to the 

............ -:-·· ·~---.---·~::::~--=·.. :a,i;AA:!C:· .... ;.-·-:::_;-;~.-::-."':""·--·- ·-:·.--:-:--:--:~~-:::-· ... :-.;:~~::·· ....... ._. ..... --·· •• --·-··- .-·· .• 

confi -tioii m tlie· ·· · ... .., .. ent. -·AS a result~ the Stabili of electric 
- gura . . ·· .... :·.-·;. . :.· "'", :'~;:'<~-:·:7-l;if.F.·~·t·;:.-rr-~- :; .. , ·-· -. . . ty . 

potentials in the J»ix~~~~~:~.P~*~~~~)md a liquid cryStaI display device that is 
highly resistant tO imaginfiSturl{ance ·caused by the noise of driving voltage 

. . .. ;,. .... --~it: ·. • ... _:_, ·. • ::~-, . ~ • 

waveforms can be obtained. -· ·· -· · 

Furthermore, sjri~ tbe st9rage capacity 7 is not formed on the 
scanning electrode 1, it i~: slrltable for aebieviP.g a l~er Size·and higher 

80 definition because a time constant of the scanning electrode 1 is low. . 
Furthermore, the present embodiment also h~ 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. 
Ninth Embodiment 

35 FIGS. 17 A - 17B are plan views showing the configuration 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 
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as an image signal wiring 2 in the aforementioned embodiment, but hatching 

is omitted for easiness in seeing, and the outline is drawn thicker. 

The feature of the present' embodiment is that a common shape 

portion on the feeding side (FIG. 17 A) as well as on the termination side (FIG. 

5 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 embodiment, the bus bar 40 acts as the common 

electrode of the capacitive accumulation portion 7. 

10 According to the present embodiment, the electrode that is contacting 

storage capacity neighboring portions 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 

15 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. 
Therefore, also in the configuration of the present embodiment, even if 

20 an area of the capacitive accumulation portion 7 differs for each pixel, the 

;ectric fields in a portion related to the display (a gap portion between the 

pixel electrode 8 and the common electrode 4) are maintained evenly. 

Furthermore, the aperture ratio is the same even if a Ught shield film is not 

formed. Moreover, even in the case of forming a light shield film to improve 

25 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. 

Furthermore, since the storage capacity 7 is not formed on the 

scanning electrode 1, it is suitable for achieving a larger size and higher 

80 definition because a time constant of the scanning electrode 1 is low. 

Tenth Embodiment 
· FIGS. 18A - 18B are plan views showing the configuration of a liquid 

crystal display device according a tenth embodiment of the present invention. 

In the present embodiment, as a place for forming a capacitive accumulation 

35 portion 7, a scanning electrode 1 is mied instead of the bus bar 40 in the 

aforementioned embodiment, and the capacitive accumulation portion 7 is 

formed by disposing an interlayer insulating film between the scanning 
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electrode 1 and a pixel electrode 3. 
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) 

5 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. 
Also, the present embodiment, as in the First Embodiment, is 

10 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 8, the electric fields in the 

circumference of the capacitive accumulation portion 7 and the aperture ratio 

15 of the pixel can be maintained constant independently of the pixel. Thus, a 

uniform display without any display unevenness Call be achieved. 

Furthermore, according to the configuration of the present 
embodiment, the electrode that is contacting storage capacity neighboring 

portions 72 from the side of the capacitive accumulation portion 7 is the 
20 scanning electrode 1 on the feeding side as w~ as on the termination side. 

Therefore, even if an area of the capacitive accumulation portion 7 differs for 

each p~el, 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, t];ie aperture ratio is the same even if a light shield film 

25 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. 
In the configuration of the present embodiment, the capacitive 

30 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. Furthermore, due to its 
simple structure, the design and the processing procedure are advantageously 

35 easy. 
Eleventh Embodiment 

FIGS. 19A - 19B are plan views showing the configuration of a liquid 
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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. 

5 In the Tenth Embodiment, the area of the pixel electrod~ 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. 

10 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 

15 capacity and the aperture ratio of the pixel are.maintained constant 

independently of the pixel. Thus, a uniform display without any display 

unevenness can be achieved. 
According to the present embodiment, the electrode that is contacting 

storage capacity neighboring portions 81 from the side of the capacitive 

20 accumulation portion 7 is the scanning electrode 1 on the feeding side as well 

8J on the termination side. The electrode truit is contacting storage capacity 

neighboring portions 82 is the pixel electrode 3 on the feeding side ~ well as 

on the termination side. 
Therefore, even if an area of the capacitive accumulation portion 7 

25 differs for each pixel as in the aforementioned embodiments, the electric fields 

in a portion related to the display (a gap portion between the pixel electrod~''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 o~forming a light shield film to improve 'oontrast, a light 

30 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. 
In the liquid crystal display device of the present embodiment, since 

the capacitive accumulation portion 7 is formed on the scanning electrode 1, 

35 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. 

Furthermore, as shown in FIGS. 20A - 20B, when the portion where 
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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 

5 disturbance caused by the noise of driving voltage waveforms can be obtained. 

Twelfth Embodiment 
FIGS. 21A- 21B are plan views showing the configuration of a liquid 

crystal display device according a twelfth embodiment of the present 

invention. This embodiment differs from the Tenth Embodiment in that a 

10 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 8 is extending beyond a scanning 

electrode 1, and that a portion added on the feeding side 98 is located inside 

15 
the scanning electrode 1. 

According to the pre~nt embodiment, the electrode that is contacting 

storage capacity neighboring portions 92 corresponding to the cominon shape 

portion of the capacitive accumulation portion 7 from the side of the capacitive 

accumulation portion 7 is the pixel electrode 8 on the feeding side as well as on 

the termination side. The electrode that is contacting storage capacity 

20 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 l on the feeding side· as well as on the termination 

side. .. 

Therefore, also in the configuration of the present embodiment, e:ven if 
25 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 8 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 

80 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. 
In the liquid crystal display device of the present embodiment, the 

pixel electrode 3 comprising the common shape portion of the capacitive 
35 a.ccum ulation 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 
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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 

waveforms can be obtained. 
Furthermore, since the capacitive accumulation portion 7 is formed on 

5 the scanning electrode 1, there is an advantage in that a width 9f 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. 
10 Thirteenth Embodiment 

FIGS. 22A- 22B are plan views showing the configuration 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 

15 . easiness in seeing, and the outline is drawn thicker. 
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 ac~ulation portion 7 in a 

scanning electrode 1 is extending beyond the pixel electrode 3, and that in a 

20 narrowed portion 413 on the termination side, the scanning electrode 1 is 

1;jcated inside the pixel electrode 3. By changing a width of the scanning 

ele~de 1 in this portion 413, the storage capacity value is varied. 

A~rding to the ~nfi.guration of the present embodiment, the 
electrode that is contacting storage capacity neighboring portions 412 

25 corresponding to the changed portion of the capacitive accumulation portion 7 
from the side-of the capacitive accumulation portion 7 is the pixel electrode 8 

on the feeding side as well as on the termination side. The electrode that is 

oon~acting storage capacity neighboring portions 411 corresponding to the 

common shape portion of the capacitiv~ accumulation portion 7 from the side 
30 of the capacitive accumulation portion 7 is the scanning electrode 1 on the 

feeding side as well as on the termination side. 
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 

35 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 
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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. 
Furthermore, since the capacitive accumulation portion 7 is formed on 

5 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. 

Fourteenth Embodiment 

FIGS. 23A- 23B are plan views showing the configuration of a liquid 

crystal display device according a fourteenth embodiment of the present 

10 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 thick.er. 

The feature of the present embodiment is that a capacitive 

accumulation portion 7 is formed between the pixel electrode 3 and a bus bar 

15 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 ex.tending 

beyond the pixel electrode 3. In a narrow portion 423 of the bus bar 40 in 
. . 

20 FIG. 23B and in a portion corresponding thereto in FIG. 23A, the pixel 

electrode 3 is ex.tending beyond the bus bar 40. 

According to the present embodiment, the electrode that is contacting 

. storage capacity neighboring portions 421 from the side of the capaciti~e 

accumulation portion 7 is the pixel electrode 3 on the feeding side (FIG. 23A) 

25 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. 

Therefore, also in the configuration of the p~sent embodiment, even if 

30 an area oftbe capacitive accumuJation 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 

35 contrast, a light shield film with a narrower width than that in the 

configuration shown as a comparative example in FIGS. 3A-3B is sufficient, so 

that the aperture ratio does not drop drastically. 
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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 

5 production lot or a position within the screen. When the stora~e capacity is 

differentiated by changing one electrode pattern, this pattern unevenness 
directly leads to the unevenness 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 patterning is less likely to lead to 

10 the unevenness in the storage capacity. In other words, an occurrence of 
display unevenness is redur.ed, and defective products are less likely to be 

produced, so that the yield is improved. 

In addition, the idea of the present embodiment is effective also for the 
configuration in which the capacitive accwn.ulation portion 7 is formed 

15 between the pixel electrode 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 corresponding thereto in FIG. 24A, the scanning electrode 1 is 

extending beyond the pixel electrode 3. In a narrow portion 133 of.the 
20 scanning electrode 1 and in. a portion corresponding thereto in FIG. 24A, the 

i;xe1 electrode 3 is extending beyond the scanning electrode 1. 
Fifteenth Embodiment 

FIGS. 25A- 25~ are plan vie~s showing the ~nfiguration of a liquid 
crystal display device according a fifteenth embodiment o(the present 

25 invention. FIGS. 26A- 26B are cross-sectional views of the same. 
In the First Embodimen~ the interlayer insulating film 108 is 

disposed between the bus bar 40 of the common electrode and the pixel 
ele~rode 3 to form the capacitive accumulation portion 7, but in the present 
embodiment, a portion with a different thickness 105 is provided in the 

30 interlayer insulating film, and the storage capacity value is changed by 
changing an area thereof for each pixel. 

An aqay substrate of the liquid crystal display devi,ce 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 

35 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. 
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Next, an insulating 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 

5 first conductive layer, which is patterned to obtain a source wiri_ng, 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 photolithographic 
method to obtain an interlayer insulating film having a different thickness for 

10 each pixeL Simultaneously, a contact 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. 

15 According to the present embodiment, the storage capacity value can 
be rhanged 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 
extemal shape of the electrode can be fo.rmed to be the same, so that the 

20 aperture ratio can be maintained constant even if the storage capacity value is 
vpried for each pixel 
~nth Embodiment 

In the Fifteenth Embodiment, the same material was used f~r the first 
interlayer insula~ film and the second interlayer inSulating film 

25 comprising the capacitive accumulation portion 7. In the present 
embodiment, however, a first interlayer insulating film is made of silicon 
oxide (~iOx), and a second interlayer insulating film is made of silicon nitride 
(SiNx) as in the Fifteenth Embodiment. 

According to the present embodiment, two different insulating layers 
30 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. 
Seventeenth Embodiment 

FIGS. 27 A - 27B are plan views showing the configuration of a liquid 
35 crystal display device according a seventeenth embodiment of the present 

invention. FIGS. 28A- 28B are cross-sectional views of the same. 
In the Fifteenth and Sixteenth Embodiments, a protruding portion is 
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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 

5 an area thereof. 
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 

10 maintained constant even if the storage capacity value is varied for each pixel. 

Furthermore, by forming the concav~ 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. 
15 Eighteenth Embodiment 

FIGS. 29A- 29B are plan views showing the configuration of a liquid 

crystal display device according an eighteenth embodiment of the. present 

invention. 
In the present embodiment, a scanning electrode 1 is used instead of 

20 the bus bar 40 in the Fifteenth Embodiment as a place for forming the 

~pacitive accumulation portion 7, and an interlayer insulating film is 

disposed between the scanning electrode 1 and a pixel electrode 8 to form the 

capacitive accumulation portion 7. 
· In the part where the capacitive accumulation portion 7 is formed, a 

25 protruding portion is provided in the interlayer insulating film, and an area 

thereof is increased gradually from the feeding side (FIG. 29A) to the 

termination side (FIG. 29B). As a result, the value ofthe storage capacity 

can J:>e reduced gradually from the feeding end toward the termination, so that 

the same effect as that in the Fifteenth Embodiment can be obtained. 

80 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 electrode 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 aperture ratio is raised. Furthermore, 

35 due to its simple structure, the design and the processing procedure are 

advantageously easy. 
Nineteenth Embodiment 
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FIGS. 30A - 30B are plan views showing the configuration of a liquid 

crystal display device according a nineteenth embodiment of the present 

invention. 
In the Eighteenth Embodiment, a protruding portion is provided in 

5 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 

10 value can be 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 js varied for each pixel. 

Furthermore, by forming the concave portion, the interlayer insulating film in 

15 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. 
Twentieth Embodiment 

FIGS. 31A- 31B are plan views showing the configuration of a lateral 

20 electric field method liquid crystal display device according a nineteenth 

eTbodiment of the present invention. FIGS. 32A- 32B are cross-i;ecfional 

views of the same. . . . 

In the Second Embodiment, the interlayer insulating film 103 is 

disposed between the bus b~ 40 of the co~on electi-ode and the phei 

25 electrode 3 to form the capacitive accumulation portion 7, bu~ in il.ie present 

embodiment, a portion: with a different tbi~ss 105 is provided in an 
interlayer insulating film, and the storage capacity value is changed by 

clianging an area thereof for ea~ pixel. 
According to the present embodiment, the storage capacity value can 

30 be changed without changing the shape of the pixel electrode 3 or the b~ 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 

35 varied for each pixel. 
Twenty-first Embodiment 

FIGS. 33A - 33B are plan views showing the configuration of a liquid 
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crystal display device according a fifteenth embodiment of the present 

invention. FIGS. 34A- 34B are cross-sectional views of the same. 

In the Twentieth Embodiment, a protruding portion is provided in the 

interlayer insulating film between the electrodes comprising the capacitive 

5 accumulation portion 7 to change the storage capacity for each P.ixel. In the 

present embodiment, ho:wever, 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 

10 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 

15 the concave portion, the interlayer insulating film in the edge portion of the 

bus bar of the common electrode can be thicker, so tha,t a short circuit that is 

likely to occur in edge portions of electrodes can be avoided. 

As shown in FIG. 35A- 35B, a liquid crystal display device was 
. . 

constructed by mounting an image signal driving cir~t 141 and a scanning 

20 signal driving circuit 142 on a liquid crystal panel 140 having an array 

"nfiguration of the. respective ~odime~~ -~es~h,ed above, and a_ controller 

443 was used to control the device. FIG. 35A shows a single-sided feeding 

configuration in which the ~~nning ~gnal dJ'.i:~ .. ~~~ 142 is formed on one 

side of the liquid cry~ panel 140, and FIG. '3~ shows.a double-sided 

25 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 

re·s~lution liquid crystal display device with 1000 scanning lines or more, the 

double-sided feeding configuration of FIG. 35B is effective in reducing a time 

30 ·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. 
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 

35 larger than the usual value at the feeding end, thereby causing a ~barge 

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 
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driving method of selecting two scanning lines simultaneously and thus 

conducting a back-up charge could exhibit an excellent result. 

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 resolutio~ liquid 

5 crystal display device with 1000 scanning lines or more with th~ 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 simultaneously. 

According to the configurations of the aforementioned embodiments, 

10 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 

15 order to compensate for the distortion of an image signal, the present 

invention can 'be applied to the configuration· in which the sto~ge capacity is 

reduced gradually from the feeding end toward the termina~on of the image 

signal. Moreover, the present invention can be applied even in the case of 

ch~ the storage capacity to compensate for the characteristic difference 

20 in driving circuits and for the difference ill the e$rnal wiring resistance. 

Furthermore, the disi;>lay mode of the liquid crystaHs not limited to 

d:ie IPS method,- and the present mvention can be applied.to ~y cionfiguration 

as long as there is an area which is not covered with a pix.el electrode in a part 
,. .. . .. . . . . . .· .. 

of the pixel area. 
. . . 

25 As described above, according tQ the liquid crystal display devices of 

the present invention, even if an area of the storage capacity differs for each 

pixel, the aperture ratio i.s maintained constant, and electric fields in the 

display portion are kept evenly. Therefore, deterioration and unevenness of 

display characteristics do not occur. Moreover, even in the case of forming a 

30 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. 

The invention may be embodied in other forms without departing from 

the spirit or essential characteristics thereof. The embodiments disclosed in 

3 5 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 
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the meaning and range of equivalency of the claims are intended to be 

embraced therein. 
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WHAT IS CLAIMED IS: 

1. An active matrix liquid crystal display device comprising a capacitive 

accumulation portion formed by overlapping a pixel electrode, an insulating 

5 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 accumulation 

10 portion differs on a feeding side and on a termination 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 

15 range from ~Oto 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 a~ulation po~~n is varied 

20 by forming an aperture in the electrode comprising said capacitive 

a,.rumulation portion. 

25 

4. The liquid crystal display device according to claim l; wh~ the 

value of the storage capacity in said capacitive a~~tion pQI'tion is' vaned 

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 

30 ·means for varying the area of the piXel electrode oo~prlSiD.g said'eapacitlve- · 

accumulation portion is at least one shape selected from a p_rotruding portion 

and a concave portion either on a feeding direCtion side or a termination 

direction side of said common electrode. 

35 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. 

111111111111111111111111111111 
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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 accumulation portion. 

8. The liquid crystal display device according to claim 7, wherein the 

thickness of the interlayer insulating film comprising 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. 

15 10. The liquid crystal display device according to "claim 9, wherein said 

two or more layer8 of in~rlayer insulating films are fo:rmed as a first dielectric 

-layer a_nd a second dielectric layer. 

11. The liquid crystal diSplay device according to claim 10, wherein an 

20 aperture is formed in said second dielectric layer, and the storage capacity 

value is clianged by chaD.giiigiii area of s8id aperture. 
) . . .. ·."":·::' .. . . 

12. The liquid crystal·~iUi.d.~ce· according to claim 11, wherein said 

second dielectrlc layer~· ~~p~EMl\;r a" diffe~nt· compo~ent from that in said 

25 first dielectric lajer. . 

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 acti:ve matrix liquid crystal display device and a 

30 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. 

35 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. 

· //f 1/11/ llllll lllll /11/l II Ill/ 
C L M S * 



35 

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 

5 means for varying the value of the storage capacity in said capacitive 

accumulation portion is 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. 

)· 
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