7 January 2005 1 LI QUI D CRYSTAL DI SPLAY DEVI CE BACKGROUND OF 7raruaridBRT oN
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

| arger size and higher resolution, displaﬁ unevenness has beconme a probl em
This results froma distortion of the scanning voltage wavef orm caused by
the time constant of scanning lines. In other words, the scanning voltage
pul se is neither deformed nor broken at the feeding end of scanning
wirings, but as it departs fromthe feedin g end, a deformation or a

col | apse occurs in the 15 wah&EGLhCBYSTAE hAYnBEYECEage pul se. As a

result thereof, a dlfference arises in the field-through-voltage to be
applied to each Bﬁﬁi £ [IR&FNHRgypul se is at the trailing edge,

and this dlffe{gp % Eﬂs as a dlrect current (DC) conponent of the
liquid crystal dEJII |°(§El g§en so that flicker (flickering.) is observed.
Furthernoreéi this DIheqirtsge inenfioneettealis on catisem alix gold ceytaldigpians a
phenonmenon of g&si.dual inmage or snmear in the display. The technique to

sol ve the aforementioned problemby allowing this field-through-voltage to
become equal within the screen is proposed in JP10(1998)-3932110A. FIG 36
and FI GS. 37A 2. pcriptiemof the deieildat ati on thereof. FIG 36 is a plan view

of a liquid crystal Adbspdiath tHevieaa to MBRING #1igdill &?stbﬁdﬁpla&%bﬂe ef ystal
panel, 2124s lgrgeg sYﬂenf&dClh ﬁ&l %sﬁﬁ&{)%g@pg NQh n Qsehas ecome%proﬁ'lea driving

circuit onthe are

showi ng the pi X&F ﬁ%}#ts ﬁcﬁl togtian of th 95%@%%?@8@3@@%@%@ by &hs .
Wth respect  ttimehensnsbofaanniag liappi g opleartwads, m&@aamnﬁgl@atdgetpmris an
auxiliary Capa&éﬁﬁér'd'efb‘i‘m%@‘im@b?&@ﬁ%@ tH@ﬁL@al %rénder gfaxﬁﬂ& | Ongglff' I'm

and a 30 pi xel elect e over Oais
set to bepl ar (&P H'Iﬁ‘ﬁngh% Q*ntgeé‘fi ?ﬂ‘éfoﬁ'i'}@?P%B‘bPﬁ ?%FPF%‘H'E and the

part of ovir| apaveierm philtei smnmngaolit&geswﬂsa 0 Asen mmltltberebf;ardlffmﬂpsart of the
over | appi ng pojridetin zﬂ@ﬁeld-vﬁﬁo@htmké to @éagmle@%@aéﬁpﬁemmamf eedi ng end

O 1 e Wl 1 4GSRl 950 Kl 8 8L o7
difference in ‘t‘%’éeqtl Q%fﬁmpm@ﬁﬂfﬂ@m‘ﬁ’g@c@é%r@ﬁﬂh?fbﬂﬂltﬁ}geas%@ﬁbﬂmr on or a
col | apse of th@lidesing) BPbsaivedgdrurtlkeraiops, ThixdDC Relted donijnedt alMpeanwer, by
formng thg auﬁ&jot)ieﬂi’sys&ﬂag(ﬁi ﬁﬁénomenon of residual image or smear in the display.
The technique to solve the aforementioned problem by allowing this
field-through-voltage to become equal within the screen is proposed in
_ JP10(1998)—3932110A. FIG. 36 and FIGS. 87A - 37C show the configuration
thereof FIG.36isa plan view of a hqmd crystal d.lsplay device, wherein 211
25  is aliquid 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 showing the pixel part in portions a, b and ¢ of FIG. 36 respectively.
With respect to the area of overlapping portions 210a - 210¢ between an
auxiliary capacity line 204 disposed under an interlayer insulating film and a
30 pixel electrode 203, 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 ﬁe1d~throi1gh-
voltage accompanied by a deformation or a collapse of the scanning voltage
waveform can be eliminated. Moreover, by forming the auxiliary capacity



7 January 2005 2 line 204 with the use of a transparent eI trode %t
described that the area of the light transmtting through %QQ

the b portion and the ¢ portion can be nmade equal. However, SI nce a si gnal
del ay occurs when a resistance of the auxiliary capacity line is high, a
metal filmwith a | ow resistance generall§Z I's used. Due to the fact that

the netal film;yseg, k}ﬁfrﬁgh%s@efg %“&b%r&ﬁf&em%dguftﬁseae%e@sed fhat gﬂ%earga(r) 5 of

t he common el ectrode ence 1 n urera each
pi xel in such theddglttitgansmittiig thypegh theea portios; &rﬁ:'eppﬁlqm@cbﬁmma@qnatuo i s
to be elim nat gsh Bynadklegfiil. shiel d film 205 as shown in FIGS. 38A-38C, a
bondi ng margin of t substrates. é}fgﬁas to be t ken into consi.deratjon, so

that the aperture YUFBISS adi E]&VIWW@J’V ed TRSIStancR QL the gpxiliary’
af or enent i onedcapaoity dineds high, & metgifilivedith@ law fegis@naé gederslly isauskiel d t ype

(e 011 LTS LY PBuekOiHd ABE Akl a0l R A B34 th ofdaa'eBly ) ARk eyl e Of

the |ike, covered W
included in a tb@ratrea)@f thesopinen eleetr@kalﬁg@ fora differencedn dlie apeeture eapiachior i ve

accunul ati on pé‘a[c‘h';ﬁi@el%%ﬁéﬁ Q%oﬁﬁ?urﬁﬁ@&tWhﬁn theedigtraRlin A 4R thl?r 'lgw' d

crystal layer. resul ns such_as deterioratjon o
#

characteri sti c Re Hnmafqdé?sé f 1?114611% 205 28 shomay iadtES: §§AC%8(fjaoar each

pi xel occur. W&&En’ﬁﬁhé MﬁENIdeQNe&@sﬁt@rbB takert Mt@ Bodsdastionfsottha
present invent han t here ed.an active matrix liquid crystal

di spl ay devi cehg@PﬁW'éerﬁBOélr 8%1‘%‘4}% accunul ation portion formed by
over |l appi ng a pi xel Fetthatmaeeyhanthe aforeatentigned ayﬁ'rgumtibmiseppﬁﬁhtoei ectrode

flor each pl el aRcaE (RIDAR: I BSIPEASHATRR AL SAORNE 1) 1B el ar e

whi ch is not covere de, whe shape of
sai d capaci t i verysiebdinlaatdesicesste bke,on which ma@@m'laeh isvept conpigd with a

non- el ectrode ﬁi&@pelbér&iéqﬂﬁdlﬁde@' ihYa ﬁd%?otst% )&ﬁ%ﬁ@i‘i‘d&‘lg&hﬁtﬁ@iﬁ@&%ﬂﬁé‘a
pi xel s, and a val ue. of a stora apaltyltgsitﬁ ? citiye accunul ation
88 1 CHRCHag f1

portion differ&@Paritiyepseymnplgtio s @pplicd 1of8eyal ue on
the feeding sligiidkeysta lapergas atrbal, phfblmﬁk yectoss ddamdneﬁﬁm aﬁ&ispmysi de. In

the af orenenti gned. devi bst ant | .a
difference to ¥ %?J‘t‘i}?t* o5 ﬁﬁgegge%tggld}éﬁpiaquﬁwge %&‘?38 p&’fﬁli ng
manuf act uri ng <i>cs:ur ncl uded herein. In enbodinent of the invention, the
aperture ratio and the electric fields in

SUMMARY OF THE INVENTION
According to an aspect of the present invention, there is provided 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-clectrode 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
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.

In the aforementioned device, “substantially the same” means that a
difference to the extent of the permissible quality variation during
manufacturing is included herein.

In embodiment of the invention, the aperture ratio and the electric
fields in



7 January 2005 3 the vicinity of the liquid crystal display drié8u¥3q%8
mai nt ai ned substantially constant independently of the pixel, and a
uniformdisplay is possible fromthe termnation side to the feeding side.
5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1A is a plan view of a feeding
side of a liquid crystal display device according to a first enbodi nent of
the present invention; FIG 1B is a plan3view of a termnation side of the
same. FIG 2 is a cross-sectional view taken on line I-I of FIG 1. 10 FIG
BAis a plan view of a feeding side of a liquid crystal display device
according to a second enbodi nent of the present invention; FIG 3Bis a
pl an vi ew of athetviginigtdf ohe B4@ié cofsthlhdisglapareddao bedAairdaideplsabstehBWlipf a
feeding side o LGU] ¥stiebe G Y. ' ? d
enbodi nent of Ic?fgst%étggg _te%?nveeﬁtﬁé&ﬁ; @n%ﬂ#@&nﬁ@&gh l1§%o%/s?bel\§‘vﬁ§§f g&
ternmination si &&FTypatisesidgfpthbedpedingaides o pl'an view of a feeding side of a
liquid crystal display device according to a third enbodi nent of the
present invent pMEFDESCREBTONOMTER NREWIRNIGEH term nation side of the
same. FIG 6Ais a i.ew of a feedi side of. . liquid crystal display
20 devi ce accordi_ngpl%]g{? _lélF ﬁip?%“?r%"o%?an@%qm F’%Fr?éaaﬁélé‘gﬁtﬁ’sﬁi ﬁ?yqn; FIG
6B is a plan dpeve afcordingtad Aagtiesrbodindentosf thé presemteinventdyn; FAG. dBds pl an
view of a feediphg Geelef terminhEbih dideloy Shedant. spl ay device according to a
fourth enbodi nent of . .. | Fl G ./BqiS an view of a
term nation side of Pflﬁé%gg%r?&ggeépoé%g&%gkg{lF%P%lrlll%yliIeovfl%‘ggpg' feedi ng side
of a Iiqui#crystal HiGphdyaplapviensoisdesting sigewdadiouid enyrtaddisplavment of
the present indevité arprdhgo 8B:dosd ambplimentiofthopresedtanmentidn; FBGs8Bes of the
same. FI G 97 biifh Pldfbrklieihfhidn fRMArMGe shfle. of a liguid crystal display
devi ce according to RANY eﬁrbod.l rreo(gtaoth) .t he, prﬁgs ]r[étrlénven ion; FIG 9B is
a 30 plan view of AR A PITh Ve R, edipg sidgpta crygtgl ASplash| an vi ew
of a feeding siedcofccardingto aiseoyd ewbodinspitaf thapeses inveadia; E§Gt4Bés fifth
embodi rrf_nt 19f gfiﬂax?ﬁ%ﬁ%h tbﬂﬁmaFltigﬁ@ilder@le Qagﬁej Is a pl a][l vi ew gf a o of
term nation side o ane. S..a_plan,vi.ew. eding side o
a liquid crystal di SI%]{&‘;E%?} P&%R/Ylgg %?‘583418? Q@S%ﬁﬁ%‘ﬁ?ry%%gmﬂ%’gi s a plan
vi ew of a ternPades assordingtoa third,embadiment of the present invention; FIG. 5B isa :
plan view of a termination side of the same.
FIG. 6Ais a plan view of a feeding side of a liquid crystal display
20 device according to a third embodiment of the present invention; FIG. 6B is a
plan view of a termination side of the same. o
FIG. TAis a plan view of a feeding side of a liquid crystal display
device according to a fourth embodiment of the present iﬁx?éﬁtiog; FIG.7Bisa
plan view of a termination side of the same. R
25 FIG. 8A is a 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 termination side of the same. '
FIG. 9Ais 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
30 plan view of a termination side of the same. '

FIG. 10A is a plan view of a feeding side of a liquid crystal display
device accoi'ding to a fifth embodiment of the present invention; FIG. 10B isa
plan view of a termination side of the same.

FIG. 11Ais a plan view of a feeding side of a liquid crystal display

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

FIG. 12Ais a plan view of a feeding side of a liquid crystal display



FIG 12A is a plan view of a feeding side of a liquid crystal? Begyap0y
January 2005 4 device according to a sixth enbodi nent of the present
invention; FIG 12Bis a plan view of a term nation side of the sanme. FIG
13 is a cross-sectional view show ng the pixel cross section of a liquid
crystal display device according to a sixth enbodi nent of the present 5
invention. FIG 14A is a plan view of a fdeding side of a liquid crystal

di splay device used for a conparative explanation; FIG 14B is a plan view
of a termnation side of the sane. FIG 15A is a plan view of a feeding
side of a liquid crystal display 10 device according to a seventh

enbodi ment of tdeeicpae@edingitouenith @mboliient b8the prRsentRhoehtWrSWIQ! 128 is a

term nation si ?z rPIrmmast@pﬁmaﬁog‘suﬂeGﬁ‘ gﬁ?gl an view of a feeding side of

a liquid cryst di |S:4Q| ay devi ce accor 0 an ei ghth enbodi nent of the
present invention; ﬁalsa?@Sﬁeﬁl%ﬁlﬂwlwmagF@Wﬂlactrpfeﬁwsegvmofbﬁ the

sane. 15 FIG 11?1A1d erystap divplayi dewicefaceorfiegdb ngishdenlaidiaeht efithd pe¢syat al

di splay dexicgnaggRnding to a ninth enbodi ment of the present invention;
FIG 17Bis a plan ermnat i de, of _t me. FI.G 18A is a
pl an view of a feedi ﬁg’eg"%ew&fpﬁ%n ﬂe&’u‘? tg?‘§§551ded’lf§g %‘?Cﬁé%léégi’é%ycordl ng
to a tenth enbddvivensedfor atvempregirtexplanativnpflG. AKB. is B§Ban siew of20 pl an vi ew

of a termnati Q&Iﬁllndﬁoﬂtgld&gfwtme FI G 19A is a plan view of a feeding
side of a liquid crygfal

| I cor to an el nt
embodi nent _of the presen |F§’1\E/)l i Illglr?w 1%%%185093 CVF%&/%W?Q'
t er mi nati oR0si devise acqeediggipa SF‘re@L’ChQH'hOii%nedltﬁf the Weé%@tdﬁ"%ﬁtﬁé?éﬂﬁgléﬁ de of
aliquid crystadadle&phawozatéiemimaﬁoﬁem@rodtmatn@e a twel fth enbodi rrent of the
present invention; rlﬂ’} ff t he
same. FIG 21A.s gc% 1%\%%\%%(1) W d@o 8 &:yg S%ga di spl ay
devi ce accordi H@V‘tc%a OFGBE {9 ﬁné Frref m&f’ln P epiFé%‘?éﬁthffﬂfé’r‘i‘t 16 218
is a plan view aplan ewwf ndermpinatipuleidefof theesagmme. 30 FIG 22A is a plan
view of a figeding S'FjIGqf'?Aeisla'Mdle%rdf%tf@édlﬂé§ﬂ'e%Ya1ﬁﬁi’d&%s@a@@ﬂ.’pﬂdyng to a

thirteenth enbgdi.nen e pLe ent. | nven vi ew of

a termnation §Fg&d ‘f’cof(%lgg% e&lb(‘fgﬁe fiﬂf)P’éﬁ?eW ’éWeB‘FO% Iﬁgo h?ﬁd si de
of a liquid cry"ﬂlﬁmmv%?ﬂaaﬁefmmoéél@cﬂféhﬁﬁwgeto a fourteenth enbodi nent of
the present inventi oRIG.AB&is a plan view of a feeding side of a liquid crystal display

device according to a tenth embodiment of the present invention; FIG. 18Bisa
20 plan view of a termination side of the same.

FIG. 19Ais a plan vie{v' 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,

L FIG. 20A is a plan view of a feeding side of a liquid crystal display

25  device according to a twelfth embodiment of the present invention; FIG. 20B is
a plan view of a termination side of the same.

FIG. 21Ais a plan view of a feeding side of a liguid crystal display
device according to a twelfth embodiment of the present invention; FIG. 21B is
a plan view of a termination side of the same.

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  23Bis a plan view of a termination side of the same.

FIG. 24Ais a plan view of a feeding side of a liquid crystal display
device according to a fourteenth embodiment of the present invention; FIG.



35 23Bis a plan view of a termination side of the sane. FIG7¥2a%ry20@ p| an
view of a feeding side of a liquid crystal display device according to a
fourteent h enbodi nent of the present invention; FIG 7 January 2005 5 24B
is a plan view of a term nation side of the sane. FIG 25A is a plan view
of a feeding side of a liquid crystal display device according to a
fifteenth enbodi ment of the present inventhon; FIG 25B is a plan view of
atermnation side of the same. 5 FIG 26A is a cross-sectional view taken
on line V-1V of FIG 25A; FIG 26B is a cross-sectional view taken on
line V-V of FIG 25B. FIG 27A is a plan view of a feeding side of a

| i quid crystal 2dBsipkayan dewi ofa tanaiizdionGidenfahs gieat eent h embodi ment of the

resent invention; 7B.i Vd . k. ion,side of the
Same. 10 FIG 28A i? % 2 %slg-a g%ti"ﬁna av’%‘?%“?fé‘ﬁ%r??%#%‘gery&?} &bl k)
27A; FIG 28BOPECHaEOHURE g %Gﬁ%‘i Srkedimgrkef tha presqat \avenyen; HJG. 2B, 27B.

FIG 29A is a p anlan dew of a derngiadiing sledé thof saand.i qui d crystal display
devi ce accogpdi ng to @ ekaht el eahpd 3 ' Lien, FIG
29B is a plan ‘\éhgw of a term nﬂ{Sj osgn,c id!ep%?’ttaﬁ%n %’bﬁn‘giﬁ?@?g@%%’@@a pl an
view of a feedRg ‘$f GESEECGIAAG T E%QPﬁlmﬂi sp° E{E -ce according to a
ni net eent h enbodi netIG2784eaplaseirw dfaferding side Bf BliquiDByitsl displagn vi ew of
a termnation gédee adcoidifg s@iBeventdantB edMollioncht BE B2 presMtehvéntiogeri@y si de
of aliquid cr Wﬁ%aﬂiaﬁﬁi@éofgggéﬁﬁaﬁ%ﬁ%{ﬂio?ghtO a twentieth enbodi nent of

; I'S

the present _inventi ngl’ ) I's a plan ‘?/?aénv?jof a termnation side of
the same. EYG 32A G 28pd%a cxosespcdioanl viewiekeemlion VIV of P16 2W; FIGof
FIG 3 1A, Fl Z8B328crwss-aedionsbvisechkananh live 8M-VAkeFIGn 2vBne |1 X-1X of FIG

S1B. FIG S3AiS a nieflayhela larfvibeaflbedhd!aapbe bbb dugl xahal, di splay

devi ce accordi 1o atwenfy-Tir enbo nt o e ‘present i1nvention;

FIG 25 33B i g‘a‘fep‘i'céﬂrd\é\g%ét?y%?e ﬁ%%fﬁﬁ‘&%’g%ﬁﬂe& a%’&“@fpr??f‘élté%‘f?é‘.tmm HG34A i s

a cross-secti oA3B isa plentdgenf atefminetida Xidefof HeGan®8A;, FIG 34B is a

cross-secti®nal Vi eWwIGaBEA i9A pldr@ewlof Xlfedtind e oﬁéﬁauﬁ'c@%taﬁc’ﬁéplfa?d 35B are
C

devi e of ¢ he. LeURAshAlE oML b0 dimeby il irpediedy st R
conventional | PRt BlapsHew ofia dpnmeipation sidesf the @8ie. 37A - 37C are plan views
showi ng the pixel stHIGcBUA®s ohlan view of a feeding side of a liquid crystal display
device according to a twentieth embodiment of the present invention; FIG.
20 31Bis a plan view of a termination side of the same. '
FIG. 32A is a cross-sectional view taken on line VIII-VIII of FIG. 31A;
FIG. 32B is a cross-sectional view taken on line IX-IX of FIG. 31B.
FIG. 33A s 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 33Bis a plan view of a termination side of the same.
FIG. 34A is a cross-sectional view taken on line X-X of FIG. 334; 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. 87A - 37C are plan views showing the pixel structure of a
conventional liguid crystal display device.
FIGS. 38A - 38C are plan views showing a conventional liquid crystal
35  display device.

DETAILED DESCRIPTION OF THE INVENTION



conventional liquid crystal display device. FIGS. 38A - 38C dr@n %R0 ews
showi ng a conventional liquid crystal 35 display device. DETAILED
DESCRI PTI ON OF THE | NVENTI ON 7 January 2005 6 In the present invention, it
is preferable that the value of the storage capacity in the capacitive
accurul ation portion is in a range from 10 to less than 100 on the

term nation side when the value thereof ofi the feeding side is set to be
100. According to this preferable exanple, by changing an area of 5 an
aperture of the storage capacity for each pixel, the storage capacity val ue
can be changed while maintaining an aperture ratio of the pixel constant.

Therefore, the apertmrtﬁera&seﬁtﬁﬂdnﬁ 1@15%&1@%1&tl@étot%elvlaldehﬁft}{é 6topadey Of

the liquid cr area_can const apt endent |y
of the pixel, X%pa 1t¥1ﬁ B S %)ac'ftw? r%“ﬂmls tmn grtfoo slssluﬁlaeraflg%fﬁofnhgg%@??ﬁ nation
side to the 10tHaseHite edemm#qonérdwleenméam iheresff oplthe faedinmpadeigpaci ty
in the capaci t ksteo bado0muAedoirding potHis prefabble exampde, byadhiagglingyarf Aieliong an

aperture inst Ney JGERAR S sgogggerutp% LR RRL b3, tgygéobg%r@psm} buyal e of

t he storage capac acc
vari ed by chanffth n.-gfﬂ & @ﬁé\t%%mnear@mreaého of thegrixd |Cﬁ§StPHTe
capaci tive accUhetefdreotheppettuonratid et therlatfiefdidagn the ecinityrof thé Heuidr on a

ter ][n naL : on di e&%&am{hpmﬂﬁegfcaﬁ B@npaqm&{bd%ﬁ&éa&l@%e 8 &é}{t i Hi9nb lxeih' 5
preferabl e exa el ec s in n_can ze
i mage uni f or m g@é T Bé‘ dﬁ%)gay ?G’Oﬁiﬁf’&%gﬂa{erﬂmﬂmb?lg%?% et hat
means for Vryfesdingtiédear ea of the pixel el ectrode conprising the
capaci tive accunul atFlﬁ'Ehd?ﬁ{dré QRe iv§1u@tofﬁ@a&&ra@@e;ap§&i@pig th@'c@ﬁécﬂﬁ'vé rom a

protrudi ng porgénglgl J?P {Eﬁaa‘fs% cggrbtel ?jﬁeﬁ‘b&qgfm &%pc%urlagg | rection

side or a term I'on si e COmo! tro urt her nor e,
it is preferabF@aF’r‘i’é’leaFﬁHn ign geriitfe pi xel electrode is in a 25 range
from 10 to | ess tharFurtiromre hhetre]mmoﬁﬁtelsmr@iedapmh@rmttlhecapmiéﬁereof on

the feedingssi deubtiisin bﬁtﬁﬁ cifBe VEHE&B & e ng bh drSa Hhallefecldas the
val ue of the storage capaci acl t ccumnmu on portion is
vari ed by varyffP s”f‘gl?lg é‘t‘é’ﬁa ‘ﬁm'flﬁ?g’il 3’95591“?1 %%t % %ﬁ I‘ﬁfet?tiﬂﬁbrl si ng
t he capaciti veside euombdeimoimagion directior3gdéof theeommne) elettrode. pAstedidgte t hat
the thickness s bﬂ#’eﬂaﬂleeéﬂaﬁif@é eldchigéhidlls ffedch! dBnCARRED Bk RPtiklifeCaRACI i Ve
accunul ation p‘%nfgglre umfo%mllty @n'12 B Eained.
20 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 cna
feeding direction side or a termination direction side of the common electrode.
Furthermore, it is preferable that the area of the pixel electrode isin a
25  range from 10 to less than 100 on the termination side when the area thereéf_ )
on the feeding side is setf 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 preferable that the thickness of the interlayer
insulating film comprising the 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.
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 layers of interlayer



fromnore than 100 to | ess than 300 when the thickness theredflagparyR805
feeding side is set to be 100. Furthernore, it is preferable that two or
nore |layers of the interlayer 35 insulating filmare fornmed. Accordingly,
the storage capacity value can be increased. Furthernore, it is preferable
that the two or nore layers of interlayer 7 January 2005 7 insulating filns
are formed as a first dielectric layer anfl a second dielectric |ayer. '
Furthernore, it is preferable that an aperture is forned in the second
dielectric layer, and that the storage capacity value is changed by
changing an 5 area of the aperture. Thereby, it is easier to change the
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exanpl e, the apertu é‘rﬁhetrfntﬁ’re &taﬁpﬁﬁéf%?gi‘/%c? ¢ PR s for

varying the valiqddefystiledisplay dgaccenbertéd fromr lateral elaga'mﬁqld'WMNQI ation
portion nmay bematﬁ@namaﬁ«yaﬂl difplay deviké ghd attivedted abmdeit 0TIV 1¥Pe@ictiopeni ng a
shape of the eIL] é‘g&dwgala%@g&g?ﬁrgtlon of chang| ng a thickness of an

|nterlayer I NSu at| to the uid crystal display
appar at us the prddathermgrs, gvadth ehf |3Ef‘é"EF° %Mbeaw@éﬁgfﬁ?ﬁmﬁﬁﬁrture
rati o can be nthiantawidl ofithd @mmdmnelgetngdd. he st orage capacity val ue for each

pi xel . "Furthernore, m&xﬁ Fe, tﬂésaﬁy‘mt&el&E&ﬁaiatﬁh%ma&mawe%ﬁwegal i quid
crystal displ devi ce, e, sto g% capac val ue car hanged whil e

mai nt ai ni ng th‘%f apie Hirig af‘Fcc?réJ‘I“ fLhis Pﬁ?é?ﬁ%l%m%lﬁ hezfrl?arti“ﬁ #H tion,
electric fiel d@ndpmlmmuvmb the liquid crystal 25 layer in the display
portion cagp be mai nwﬂ@my@ﬂ%m?&usﬁﬂ@méw@tdf@m stdfikeURpNEBRSS of
2l shield e.rﬁ'aﬁ%v'f s AR5 Mol OhEPHED eped okg%wéﬁfﬁrlﬁﬁ fim
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used, so that dheganed thitlnesabf an alteagtedasulatingfip. drastical | y. ‘

According to the liquid crystal display apparatus of the present
20 invention described above, a constant aperture ratio can be maintained while
changing the storage capacity value for each pixel. "‘Fu_rthe.r;nore,'_ with the
use of a lateral electric field method liguid cfystal" display device, fhe storage
capacity value can be changed while mamtammg the aperture ratic of the
pizel constant, and in addition, electric fields apphed to the hqmd crystal
25  layer in the display portion can be mamtamed evenly. Thus, detenoratlon
and unevenness 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.
30 In the following, embodiments of the present invention will be
described with reference to the drawings.
First Embodiment
FIGS. 1A - 1B 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. 1A shows the feeding side, and
FIG. 1B shows the termination side.
In FIGS. 1A - 1B, 1 is a scanning wiring, 2 is an image signal wiring,



30 In the fol | owing, enbodinents of the present invention wi|7Japaary 2005
described with reference to the drawings. First EnbodimFIGS. 1A - 1B are
pl an views showi ng the configuration of a twist nematic (TN) type liquid
crystal display device according to a first 35 enbodi ment of the present

I nvention. FIG 1A shows the feeding side, and FIG 1B shows the
termnation side. In FIGS. 1A - 1B, 1 is & scanning wiring, 2 is an i mage
signal wiring, 7 January 2005 8 and a thin filmtransistor (TFT: Thin Film
Transistor) 5 is formed at a cross point thereof as a switching el enent.
50 is a sem conductor |layer for formng a channel of the TFT, wherein the
gat e el ect rode drsl tinditheashiststéhE@FIe a?nmamgm Tahbid@r) § Refosabd 66a\WtdssNg i S
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t he ot her hand cogﬁud’d’? ?‘?F@%‘P’B@e 8 made of a transparent conducti ve
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t he capaciti veﬁ%cyﬁgjgh%lapg\n ?gﬁﬁl;)%q? mgﬁstorage capacity value is
ereo

changed b changi n n’. ar ea eac i xel articul ar, the
ar e ag of t K &0 g gInathls structure, an over ppmg portmn of the plxelpelectrode with the

opposing ele_ctrode is a capacitive accumulation 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 TET
is achieved. In the liquid crystal display device of the present invention, an
25  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
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 drastically, compared to the conventional example.



aperture may be enlarged so as to reduce the value of the stc?rléﬁléaré’&ﬁ%i ty
gradually fromthe feeding side toward the term nation side of the scanning
30 signal. Wen the opposing electrode is forned by using a non-transparent
conductive material, light is transmtted fromthe 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 l?ght shield filmis required, but
35 according to the configuration of the present enbodi nent, only the
aperture of the capacitive accunul ation portion needs to be shi el ded, so
that the aperture ratio does not drop drastically, conpared to the
conventi onal ekan@lver, “&emheop@dslng/\ﬁemdi&m:sepmsﬂrﬁgspelrmtcbﬂdhective a

non-transparen [ I
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t he capaciti veligtdamot &hnemitpol frororthe tmvcs:nr&cauﬁummmottmm thhetisiat is no
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Here, a defornmm@r#heiaeerltv@retnaéwembe@saletalaed emarant @ldofbyrabasgingdbet o a
change in the siZgrelcapidig! fogeghhi pixélneHead, egiufyrneftionhiie td @hs prRe & BRE .

Che.confi gur ats @enf”éﬁ%ﬁ%ﬁ Pt bihe 4 5 ARl BT 1O

di spl ay dell ceSameai ng to a second enbodi ment of the present i nventi on.
In FIGS. 3A - S&ond Ensbgdieht el ectrode 3 is not hatched, but this el ectrode
is formed with the s9aB. sg0BEUGHIMed. %Ke%ﬁéreaﬂaﬁgﬁ% shb@ thy “ ng 2. In

FIGS. 3A - 3C an | rin S . |mage
signal wiring, Q%‘g"?%’ts%‘ﬁgflﬁeﬁa‘?l%‘ﬁgfigf’aﬁ éq%&ﬁea %{ld.g.ptar %oi nt

t hereof as a sadcoxdingty aa$@nn¢iwmb5€llme$1taf@@mreﬁﬂmdmemlonaybrFIGﬁ FordB.ng a
20 channel 1pf abecelTElIetrm i%'dbtlhﬁﬁ:hgdtlﬂxtﬁthﬁ,(‘élé&ﬂ:ﬂelx§fo€r§1@ﬂ®ﬁﬂ?ﬂqet:Qmiehe

scanning Wiri 0 I N Sri&Qnrected to the imge signal
wring 2, and ?cﬁldubté\ceal Kér e oéeSl ac%o Itﬁtéd to the pixel electrode 3

respectively. Both HA&IGH: &ér3€|aeétl?1&‘e‘€e4é %lase@wnemego"déae have a
her ri ngbone shiapage @gﬁﬁlbﬂiﬁng,@mdemt}ahlﬁm tpdndidter b igfended ayatchdsspoirgcul es

that are pr ese{ﬁe Q"]ﬁta Bﬁgélémgét C%ﬂﬁ% 9'slaﬁ§’coﬁ§uét9ﬂela%xeﬁ Frpaibk @l S
bet ween bo%é”n t anne fl t£1 rem g;he g te ef) roge is co ectgd 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 8 and a common electrode 4 have a herringbone shape, and the
orientation of the liquid crystal molecules that are present between them is
25  controiled 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



The common el ectrodes 4 are connected electrically to each of%km“§?2905bus
bar 40 of the commopn el ectrode. 11 is a passivation film(this is a film
for protecting the TFT and is not an alignnent film. As shown in FIG 3C
a 30 part of the pixel electrode is overlapped on this bus bar, and an
interlayer insulating film12 is disposed between a first conductive | ayer
conprising the pixel electrode 3 and a sEtond conductive |ayer conprising
the conmmon electrode 4, thereby formng a capacitive accunul ati on portion
7 as shown in FIGS. 3A - 3B. That is, the bus bar 40 acts as an opposing
el ectrode for the 35 capacitive accunulation portion 7. An area of the
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of the pixel unevenness can

be achi eved. 1B°#WP§3%?S‘5§@?3W@P3 gns éi“il@&n ! ?@#’é&%ﬁ!e Touspcs. 11A -
11B. In this uehéinydisplayomithaitwingtdispdy tuhevepnged caallecichided3 formed on the

bus bar ﬁowf the coyaByg, et%t e 5@9@1&%& hatloRferbRte RASIGR IR 138, 2 to
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transpar enéo %slb\g% rrFl'n?sr Itl?e aperture ratio dlﬁ'ers epending on the pixel in such a
configuration,

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
25 areafrom 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
30 respectively. Usually, the electric potentials of the pixel electrode and the bus
bar are different, so that the electric fields applied to these liguid 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
25  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.



light shield filmsuch as a. black matrix to prevent a diffef EMB&YiZ90he
aperture 25 area fromarising. However, the follow ng problens still remain
to be solved. That is, the liquid crystal layers 8, 9 located in the
vicinity of the capacitive accunulation portion shown by oblique lines in
FIGS. 11A - 11B are contacting the pixel electrode on the feeding side and
the bus bar of the conmmon electrode on thk ternination side fromthe
storage capacity side 30 respectively. Usually, the electric potentials of
t he pixel electrode and the bus bar are different, so that the electric
fields applied to these liquid crystal layers also are different.
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7 certainly istlﬁé‘ﬁ?%ebﬁéaﬁpth%fp' Jfgsﬁgrggpﬂiﬁ el ectrode on the feeding side
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Third Embodiment -
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
25  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.
In the second embodiment, the capacitive accumulation portion 7 was
constructed by forming the pixel electrode 3 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 8 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



Third Enbodi nent FIGS. 5A - 5B and 6A - 6B are plan views showaRBayR805
configuration of a lateral electric field method liquid crystal display
device according to a third 25 enbodi nent of the present invention. In
FIGS. 5A - 5B, a pixel electrode 3 is not hatched, but this electrode is
formed wth the same conductive |ayer as an image signal wiring 2. In the
second enbodi ment, the capacitive accunul &ion portion 7 was constructed
by form ng the pixel electrode 3 on a part of the bus bar 40 of the 30
common el ectrode. In the present enbodi nent, however, the capacitive
accurnul ation portion is constructed by form ng the pixel electrode such
that the bus basstalflajdie 8cOI0tRIRdeh @BE (ALY 6f tROYRISL: ﬁgaﬁhﬁh@l dbntactmg
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runs onto a steppe region of the bus bar, so that a disconnection may occur in
this step, ti}greby causing pixel deficiency. According to the configuration of
the pre ‘s:'_ehty'émbodiment, the pixel electrode runs onto the stepped portion by
. using the overall width of the capacitive accumulation portion. Therefore, a
disconnection 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
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.

30 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.

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



20 runs onto a stepped region of the bus bar, so that a di sconfEBEY@NOray
occur in this step, thereby causing pixel deficiency. According to the
configuration of the present enbodi nent, the pixel electrode runs onto the
stepped portion by wusing the overall w dth-of the, capacitive accunul ation
portion. Therefore, a disconnection is less likely to occur, and a yield
I's inproved. 25 Thirdly, the capacitive acrunul ation portion is constructed
such that the pixel electrode |ocated close to the liquid crystal |ayer
covers the bus bar Ilocated in the |lower |ayer conpletely, thereby
conpletely preventing the electric fields of the bus bar from | eaking. Due

to this confi ggalddQfith thd ke cdﬁﬂhﬁt@&é“l‘agéé&é YR AR é@gnaﬁ%h%g%d- 30
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wiring 2. In 156650404 1o CAPA | oyl ation
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pi xel el ect r od&uE-heymoxe, thepixel Ctré’ﬁﬁé%lfoﬁ’é‘ﬁ@ sughythal éhe pixgbelegpods munse 5
accunulatibh p@M@N@asmspﬁmmsdmmgmagmﬂmhba scanning wiring 1 forned via an
interlayer insulati %cﬁﬂdil’cl}} 8 Whe 3roiohe brmBb&nldn® dBe Jon@NivE 18y S 4 RLPAR
capacity wvalu |?ng%gﬁ% eb% gﬁov#gbgg an.%ﬁngﬂée 6 1n.the scanni.n
wiring (FIG. 7h98f cystattazerst, dlocaed s dicreol s capaettive aedAG an ar ea
t hereof for eaB®rtismase contagiing\pmdhe sidernd the storags|cepaditeertainiyds tieel such
t hat fjhe pi xel s@hadly wilng dtithe fAdNi 0 bide tak GreHICaa UM the twnﬁl ' i'nﬁﬁoﬁ@ml. ﬁt el Iy |
Accor di ng t e ' . n R [ .that . i qu
crystal | aiyé;r sﬁg?&g&?’o%lg? %ﬁ’ ?%&E%.}r\i}lt%? ﬁlf ﬁ%}p%? geiuht_éagﬂclz) ga%%ﬁti’ %‘ge”a‘téé ﬁrrul ation
portion are coffeac thgstorass cepecily;igehppeadniheleptrglickdsinainoptienrelated v i s
the scanning tuthenispday deandivédhedewindy aad anelktelibat displdycandrenichiivedn
cven i an ar peeiugh e bllo haEed ORI o 1o nit BSAY: D0t Tl s i n
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di spl ay ca?f bebarc¢sindreargduced while an aperture area of the pixel can be increased.
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
25  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.
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 InFIG. 9, a pixel electrode 3 is not hatched, but this electrode is formed with
the same conductive layer as an image signal wiring 2.
Asin 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



In addition, the bus bar 40 of the common el ectrode is not uselmEY¢RES
conductive layer for formng the storage capacity, so that a wdth of the
bus 20 bar can be reduced while an aperture area of the pixel can be
increased. 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 dilfficult to provide an aperture due
to the process. Furthernore, by providing the aperture in the pixel

el ectrode portion as 25 shown in FIG 8, a resistance of the scanning
wiring drops and thus the tine constant can be reduced, so that it is
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Sixth Embodiment

FIGS. 12A - 12B are plan views showing the configuration 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 electrode,
25  and a thin film transistor (hereinafter abbreviated as TF'T) 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
30 respectively. The pizel electrode 8 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 ITII-III of FIG. 12A. In
FIG. 13, 100 is a substrate on one side where the pixel electrode 38 and the
35  common electrode 4 are formed. 103 is an interlayer insulating film used for
separation of the two electrodes, and 104 is a passivation film for protecting
the thin film transistor. 102 is a liguid crystal layer, which is disposed



shaped portion of the pixel electrode due to a step in the sé%HWPﬁyzwpﬁ!ng,
so that the occurrence of pixel deficiency is suppressed, and a yield is

i nproved. By providing the aperture in the pixel electrode as shown in FIG
10, a resistance of the scanning wiring drops and thus the tine constant
can be 20 reduced, so that it is suitable to achieve higher definition.

Si xt h Enbodi nent FIGS. 12A - 12B are planl@iems showi ng the configuration
of a liquid crystal display device according a sixth enbodi nent of the
present invention. In FIGS 12A - 1213, 1 is a scanning electrode, 2 is an
i mge signal electrode, 25 and a thin filmtransistor (hereinafter

abbrevi at ed asb3FRen3he subsrated00tnd a subsigstepiiilnin theartkef sids a swi t chi ng
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a plurality offephageiitionaed tha tevuinationaide by changing the shape of the pixel
~ electrode 3 for each pixel. - As one example, the pixel electrode may be formed
~ ina 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
25  as shown in FIG. 124, and thlsprotrusmn amount can be changed gradually.
As a result, the value of the ':cap'ac'it-i'\‘r'é'igccumulation portion 7 also is reduced
gradually from the feeding side toward the termination.
The overlapping portion of the présent embodiment is patterned such
_ that the pixel electrode 3 whose shape changes for each pixel 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
comprises 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




brought into electrical contact with each other by a bus barlﬁhmuﬁyﬁgp§ of
the 15 pixel electrode 3 is overlapped on this bus bar 40, and an
interlayer insulating filmis disposed between a first conductive |ayer
conprising the common el ectrode 4 and a second conductive | ayer conprising
the pi xel electrode 3, thereby formng a capacitive accunul ati on portion
7. That is, the bus bar 40 acts as the cbimon el ectrode for the capacitive
accurrul ation portion 7. 20 An area of the overlapping portion is reduced
gradually fromthe feeding side toward the term nation side by changi ng
the shape of the pixel electrode 3 for each pixel. As one exanple, the
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a C ctro hus, the
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be sol Ved as Wtolvbnhg theix }pbﬂ:lcﬁtaﬁblﬁ)g?h (bi\ght shield film, the aperture ratio drops
idrastlcally 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 hqmd crystal orientation caused by the electric fields ranges to several
25 microns from the electrode end, and the other is that several microns are
' '_rgquired for patterning when the light shield film is formed or as a
dimensional 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 capacify 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 electrede 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




In other words, with respect to storage capacity neighboring WF’B@OSSSI
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 term nation side
(FIG 15 14B) fromthe side of the capacitive accunulation portion 7. Since
both electric potentials are different, a difference in the electric
fields arises in the storage capacity ne‘i7ghbori ng portions 331 between the
feeding side and the termnation side. Therefore, the orientation of the
liquid crystal is changed, and a difference in the display |umnance ‘
arises, which is observed as display 20 unevenness. Wien this difference in
t he di spl ay | umiprame eontsas] a higltathédd fiym itk e miamgpwtdriveidfiothidrothatisi tige a | i ght
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Furthernore, t tio is the same even if a light shield film is
not formed. MoreoveFIGEvEH i 168 pre Rlasaiers shoming theconfighratitn dladiquiim to 7
January 206 ldfyitabdispkycienices asdordiag lai @hénthhindhddidhehtdftht présehar r oner width
than that i aGenGANT 184RAL Biflecd (el bAIAR |-FoSHEd LWbiRHlisaBR. L at 't he
aperture ratio does -not drop drasti Carly. e configuration of the present
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t han t he ot herbiadching it anitteddier ebasorsi e seeitg land the butlhe ikdrheni ng
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time constant i&e cepecidoneasnmalation pagtion dovesthanged forgach piichdatiin thes
present embodiment, the storage capacity value is reduced from the feeding
side (FIG. 15A) toward the termination side (FIG. 15B) by changinga
thickness of a bus bar 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 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

30  in the Sixth Embodiment can be cbtained. In cther 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 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,

35 evenin 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




10 not necessary to forma neck portion in the bus bar 40 sef@kﬁﬁm§gopﬁe
common electrode. Furthernore, due to its sinple structure, the design and
the processing procedure are advantageously easy. Seventh Enbodi nent FI GS.
15A - 15B are plan views showing the configuration of a liquid 15 crystal
di spl ay device according a seventh enbodi nent of the present invention. In
these drawi ngs, a pixel electrode 3 is fofred with the same el ectrode

| ayer as an inage signal wiring 2 in the aforenentioned enbodi nent, but
hatching is. omtted for easiness in seeing, and the outline is drawn
thicker. 20 In the Sixth Enbodi nent, the area of the pixel electrode 3
conprising thetoapeasnvi d®palcestmallyt i on portion 7 was changed for each

pi xel, but in the Mtﬁgﬁmars&@ﬁgiimthek%eﬁﬁ ShBRNEAP IS bY d¥AHIRA S
reduced fromttﬁ%ffgﬁoe‘%hgg side (FIG 15A) toward the termnation side (FIG

15B) by changi HPtkness of a bus bar 40 of a common el ectrode 4
serving as the commdirstghelpeetenddembodiseuntds swjtatde firechismingguleagérgiveof t he
pr _eSﬁBt entgpdi émﬂhighfeh@elﬁrfﬁﬁeﬁ Hﬁ@ﬁ@tﬁd‘ﬁ&t ﬂhf%t ﬁﬁﬁhae&ﬂsn@t&if@n@g@nﬁﬁ@al city
nei ghbori ng pogti . rom i de of the,capacitive .acc ation
por i on 7 15t (8 £108 bE s hI%al MR ITTRACRLHoNT 2 i Bl of,
termnation sidescamriss wires dannd Hagtecresigbanmaf throconpmen elegiredd@smoli nent
can be obt ai nexdse 4md atiner constas of eheetwmrhomaleairede dfes Hobneqraciihtast is
accunul ati on pegticelkedrio hinh S ik pBAFh M thelbushiag 46! ectric fields in a
portion rghﬂ;ed to %Qq%gﬁs Layg£awéﬁg, orti.on EtMFenﬁlh§¥§%X6| el ectrode 3
and the cotthon el ectF8 -‘/zaﬁt 15 P H Y AMREeY B Lt Yieldry Fop & ip@ the he
aperture rati oceipgcitive asameulatien poftien 7.ithhpixehelettdodd 3 meéds toounfootaed.
Mor teove{ , 3i‘3_ ﬁﬁﬁﬁbd‘ ﬂbﬁi{?@f&ﬁfeﬂf i B thb Q{8 é’@e%fjcﬂeghisdkﬁi:'@hdlﬁ %ﬂéﬂt to i trrﬁr ove
contrast, a |1 gF i e Ll.m WL n ] e
configuration cg’ %\%Paglsonf%o‘gg rﬁrt)1 %?P %%*g@ﬁ n%ﬁg B?W{ﬁbég?’sgﬁdgei%mf@?
suf ficient, soParkan rupeontgdhis stepped pertien.posham digconnerionigey oo itr op -
drastical I Ghikesteppal prtion] thieraly catisingeiryl defeibngnbadigrgitig teithé be
described in éolﬂﬁg[]f’iti?l i | : ' g&rﬁ ' | le for
achieving a | arger si zoev¥l aﬂ%éfﬁé?‘u%% e %&?ﬁ; Ir%{%g%}g%o- t gﬁsa%ﬂft,éb %%gt a
time constant TFPReJPTHOM by Hginefhpoxerall widt SeBydlve pecupnpiation j ve |
accumul ati on pertiboyend the heotinglomesdaped elebzodeportiongs pesifiogpdlon afldt t hat a
resistance of duie:c60MBdtefh8C 4ifRNEAEM B %ss likely to occur in the stepped
20 portion, and a yield is improved. .
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 completely
preventing the electric fields of the bus bar 40 from leaking. Therefore, even
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
than the configuration in the Sixth Embodiment.
Eighth Embodiment ,
. FIGS. 16A - 16B are plan views showing the configuration of a liquid
30  crystal display device according an eighth embodiment of the present
invention. This embodiment differs from the Sixth Embodiment in that a
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



rise and a time constant of the common el ectrode does not i nctERE&Y 280fce
It is not necessary to forma neck portion in the bus bar 40. 10 Secondly,
it is effective in inproving the yield. For form ng the capacitive

accunul ation portion 7, the pixel electrode 3 needs to run onto a stepped
portion formed by the side edge of the bug%bar 40. In the configuration
shown in FIGS. 12A, 12B, the herringbone-Shaped el ectrode portion runs
onto this stepped portion, so that a disconnection may occur in 15 this

st epped portion, thereby causing pixel deficiency. According to the
configuration of the present enbodi ment, the pixel electrode 3 runs onto
the stepped péfeimHatign peiting ©.he overall width of the capacitive

accunul ation porti ofgcortiflg tdheh@hfipabion of BhaRederft] @CHJiddenteRd i On is
positioned on @1efct!r9c§ Therefore, a.disc ection.is gzess likely to

syrfac n .
occur in the steppecl‘3 %%%%nﬁ%cﬁl,ngasrtﬂaﬁeﬁ% ?&yins?l %%Pél@_éf&mﬂfhﬁ rdly, the
capaci tive accEirieenéimeseths epinmop shensprartige ktheseaprcitivarccummelafiprel
el ectrode 35| opaitaa 7 fromhbe spjeasf thayeragel capgcityoistthe piselleliettrode/S bakhd ayer

o . . b
covers e Buslhate At o6 gkl b cUBhENG L fUEr SRTELpisppoditery

conpletely preventin s eciric kﬂ%l ;
Therefore, evefles80dq thafiis contadingrstensge prpaciy meghboEing HorEens 8y change t he
st orage capaci tyrrespouding to ke ehanged iportionaifdbe dapariive aakmubdidnhairtien for e

uni form di spl agrofPthelifdAsHthe ¥ashcitiiatcdiB1ARRA bR Y 19Thd Bud 1Y 43I oflthe
Enbodi nent ., , Ei ght,h _Enbodi .are plan views show ng the

' t Fl ., 16A -16B
confi gurat ron & ding &1 eu?sdgglgﬁs8?%?5ﬁrma’?astbqna§ﬁ%evi ce according an eighth

enbodi ment of the prissefiore, alppdnthe presati embadimeantrenen if #1f anes of fhem t he

Si xth E)rrbodi rrﬁeﬁpaicnmermu@ulmmﬂoeﬁomamﬂws forGAaN ke, TAP Q1R BI@Pe g
portion) on t : ‘ : n side
(FIG 1613) wi ?%lftﬁ?‘g%?‘??‘gﬁ’gﬁwc% r#:l)% (Sai{%%’?@%%ggvﬁ%égﬂg85%}%6{9%{1':3%%?%{6&t ion 7
in a pixel el ethd@yunen plectyeded)arsmaintainsdnygnly. pfarthermere, thaarertys: ti on
added on the fedihnghssaeve éven H a light ahiett! filns isheottfhenédis Meareoddét, even in

addition, as tHg akebeRBRldLNREht SINAGIARD mpLie dHBraB8 s ifht3kicdd Afin t he
common el ectrode,of the Caﬁ’fa‘ﬁt‘thve v . agﬁjar 005.19 .accu ation portion
7. According t gltlhhaen%ﬁ‘f’ia i ?'P_Btfa thepf AN HRATRAT 2 CPRRATAVECt 1 ode
that is contacetampleinFige. tepddBiysuffright 6o that thempednge Btio dwsmetpondi ng
to the comon shanEaf@dalliyon of the capacitive accumulation 5 portion 7 from
the side OﬁO the. _St OR9Ke fiﬁ&f'adcérgr%ai &13})1'3? dRL6& Iof ﬁaleelﬁ%gé)nq(%m?bo%é&?the
portion of the Pixe}.glggfc_zr_jg@e‘ 3 comprising the common portion of the
capacitive accumﬂlatibﬁjﬁorti_"(_ni 718 constructed so as to extend beyond the
. busbar 40. Therefore, the storage capacity can be increased compared to the
- configuration in the FlrstEmbodlment As a result, the stability of electric
25 potentials in the pixe_ls is“gi_enh'én,cgd,_ and a liquid crystal display device that is
highly resistant to image ‘distui'béi_m‘:e caused by the noise of driving voltage
waveforms can be obtained.

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

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

30  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.
Ninth Embodiment

35 FIGS. 17A - 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



feeding side as well as on the term nation side. On the ot her” 7aHery 20Qe

el ectrode that is contacting storage capacity nei ghboring portions 51
corresponding to the changed portion of the capacitive accurnul ation portion
7 fromthe side of the capacitive accumulation portion 7 is the bus bar 40
on the 10 feeding side as well as on the term nation side. Therefore, also
in the present enbodi ment, even if an are® of the capacitive accunul ation
portion 7 differs for each pi xel, the electric fields in a portion rel ated
to the display (a gap portion between the pixel electrode 3 and the commobn
el ectrode 4) are maintained evenly. Furthernore, the aperture 15 ratio is
the sane even if aa iiaghtigahl eirthg 2 imtbes faem choibnetembbdigewebut @edhiny  t he

case of form ng Gnlttdior §£§1§és@ if béeqh% %nﬁr{négﬂﬁm(\qu'ﬁfﬁﬁ thifkdy 9Nt shiel d

film vmthanarrome,[‘ e configuration shovvn as a

conparative exanple Ill#eﬁ%‘ggo @K"Aﬂrfﬂ@t egmbodimentap Hipt a g Ehanfe aperture
ratio does not poxirwepordttedeediag kige (BPIS3.117A) he wiellqsiod the yatwhadis sidayFHevi ce

?L the presgnt 1?@@%&@ &rtmhg'@omﬁﬁélhggrbaﬁﬁaﬁb@a at%r?ﬁ&r'i:ﬁqel iR acﬁﬁgt)r ' S![ ng
e conmon portioh. o capacl.ti ve. accunu riion const ructe
so as to ext enharb‘églfjsnd&?lhdéng E‘Ec)%onggb © Ry %‘ﬁ%trr %‘fo# “filr*lfg‘ tts? B?gﬁge BB y can
be, increased Ed3fpabeterminatien sideiloepiedinside thepixdhelepirode 3 Enbyontidiéon,. As a
result, the stabthd dfyreierticed kinbodfnde] itbudbar 40 atfitasph¥ @bmmion enhanced,

andallqwdc I hly resistant to inmage
di st ur banc caé%g%’g% foﬁg%ggﬁg% %%%&%1 Sp 6{1{)% e waveforns can be

riving v
obt ai ned. rther m)r Presest s ‘g‘ j thy e]iecFTé’dﬁBlﬁatfléﬁ?fﬁGCfélﬁgt he
scanni ng el ect stwdegelcaprtity seighbdrady mnfmms 62 tiressipngdiagltatigeconsibae shagk hi gher

30 definition E@&ﬁiﬁ&ﬁtﬁe &apﬁ%mﬁ@raa&aﬂmaa& Bﬁuﬁpﬁﬂ NGe§ (fecotf'éﬂéj c1"t§re| ow.

Furt her nore, agdvant aga In the
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Sevent h Enbodi ﬁ%cﬁ&lﬁﬁg?lhg? %?n lg?g?lh‘é%%‘r ‘?I’sh'feefﬁ 1ng e 2s e ]o?',sc?}’r thegnd a
yield of the frredoetion sidg. in}éﬁﬁé@FtrMErthht Erebuldicting sto38gddaBSciti 7A - 17B are

pl an vi ews15hownkighbértey patiohgo1 adrresponding th tiéHhnged y&ttﬁh di“tﬁ@é&%ﬁci@ﬁr\é' ce
el 'l ectr Qa&“@ﬁmgﬁk B8Hon bl SpPEAE hine PUBRMlerun DaliSR SR’ 200,
20 as an i mage“%¥F Y is\khe piygl eegtroderionthsrfaeding ﬁ@ﬁ@é veaborscimeyet | but

hatching is otﬂrmmwhdmmdeay ness in seeing, and the outline is drawn
thicker. The featurenphofhe a%?ﬁ%co%ﬁ@&fﬁtﬁﬁ%tﬁépﬁe@%t 15T sbarg
20  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
. 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 capaciiy 7 is not formed on the
scanning electrode 1, it is suitable for achieving a larger size and higher
30  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 used 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



portion on the feeding side (FIG 17A) as well as on the term {708 de
(FIG 5 1713) within portions conprising a capacitive accunul ation portion
7 in a bus bar 40 is extending beyond the pixel electrode 3, and that a
narrowed portion 63 on the termnation side is |ocated inside the pixel
electrode 3. In addition, as the aforenentioned enbodi nent, the bus bar 40
acts as the common electrode of the capdtitive accunul ation portion 7. 10
According to the present enbodinent, the electrode that is contacting
storage capacity nei ghboring portions 62 corresponding to the common shape
portion of the capacitive accunul ation portion 7 fromthe side of the
capacitive acelapupdn] ond pobtel electrods3t he bus bar 40 on the feeding side as

wel | ats 025t he L gr Mhtas b@ﬂio&‘a'%rg}ﬁ@c@a@ﬁl%@i@uﬁﬂﬁﬁm{rﬁm@ﬁﬁﬁ aGs fdilglea: or agef
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side as wel§ amwairdthetdriinatival 4idn(RIGe8BYbe eledrofieg t1a) Sapk S tiepixel
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el ectrode 1,
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i nst ead of t heembedipgnt,4be elecirpde tha(onssmmatmgeedor@gb@wmnelmrkn!ge
capaci tive accpdngiont 79 froROfHel sk of the capRitiROx RNl ERASHIM0AT ik Bher | ayer
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pi xel eIe r od
Therefore, even if an area of the capacitive accumulation portion 7 differs for

each pixel, the electric fields in a portion related fo 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
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 porticn 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.
Elevent, odi
FIGS. 19A - 198 are plan views showing the configuration of a liquid



In the portion where the capacitive accumul ation portion 7 is TBHRIF05¢ he
outline of the pixel electrode 3 is |located inside the scanning el ectrode
1. An overlapping area is reduced gradually fromthe feeding side (FIG
18A) 5 toward the term nation side (FIG 18B) by changi ng the shape of the
pi xel electrode 3 for each pixel. As a result thereof, the value of the
storage capacity also is reduced gradual?% fromthe feeding end toward the
term nation. Al so, the present enbodinment, as in the First Enbodi nent, is
10 patterned such that the pixel electrode 3 serving as one el ectrode whose
shape changes for each pixel is |located inside the scanning el ectrode 1
servi ng as t hecrytdielispdiedéviedecomiigan eleesdthpnibodipent dfahe pidsenef ore, even
i f a protruding,yeRRbhi O thisd &ra%ﬁgé,qﬁﬁxél%}]&%dpawkﬁ&}eﬁ%wﬁ?ﬁ $md he

electric fields, h ci rcunference .of. t apacli fjve acgu ation
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portion related to t spl ay portigon _ bet n the pixel electrode
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aperture ratiopagerried ssalmthad\ibe s¢amning elgéirodehi whasef shape 2bangesifat edchr med.
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as on the termination side. The electrode that is contacting storage capacity
neighboring portions 82 is the pixel electrode 3 on the feeding side as well as
on the termination side.

Therefore, even if an area of the capacitive accumulation portion 7
26  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 electrodé 3
and the common electrode 4) are maintained evenly. Furthermore, the
aperture rafio 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
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



22 crystal display device according an el eventh embodi ment of’ {448y 2808 nt
I nvention. In these drawi ngs, a pixel electrode 3 is fornmed with the sane
el ectrode | ayer as an inage signal wiring 2, but hatching is omtted for
easiness in seeing, and the outline is drawn thicker. 5 In the Tenth
Enbodi nent, the area of the pixel electroge 3 conprising the capacitive
accunmul ati on portion 7 was changed, but in the present enbodinent, a
storage capacity value is reduced fromthe feeding side (FIG 19A) toward
the termnation side (FIG 1913) by changing a thickness of a scanning

el ectrode 1 for eachdt%j xel . 10 Al so, the E)rﬁsen enbodi nent, as in the
Tenth Enbodi nefiRe qrRacitiygacermulationdqriiong 13 Emed banpsirstwethads 1 whose

shape changes futendamgttowpidsighi snd bfatides, iséadrcitive spruehlatioagioridste? 3 whose
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the aperture r Qéchgldlgtignaf)c?r%gh 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,
Therefore, also in the configuration of the present embodiment, even 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 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
30  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  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



Furthernore, as shown in FIGS. 20A - 20B, when the portion whel@UeyZ9dary
2005 23 the capacitive accunmulation portion 7 is fornmed has a structure
that is extending toward right and | eft sides, the capacitive accunul ation
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 i nage 5 di st ukbance caused by the noise of
driving voltage waveforns can be obtained. Twelfth Enbodi nent FIGS. 21A -
21B are plan views show ng the configuration of a liquid crystal display
devi ce according a twel fth enbodi nrent of the present invention. This
enbodi nent di f fedectrit plenirpdeed Feamthlan e edd reinuid orystedtdispl0dedmhat shape
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located inside the pizel electrode 3. By changing a width of the scanning
electrode 1 in this portion 413, the storage capacity value is varied.
According to the configuration 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 3
on the feeding side as well as on the termination side. The electrode that is
contacting storage capacity neighboring portions 411 corresponding to the
common shape portion of the capacitive accumulation portion 7 from the side
30 of the capacitive accumulation portien 7 is the scanning electrcde 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



35 accunul ation portion 7 is constructed so as to extend beyohfpfg 2005
scanning electrode 1, so that the storage capacity can be increased
conpared to the configuration in the Tenth Enbodiment. As a result, the
stability of the 7 January 2005 24 electric electrode 3 is enhanced, and a
liquid crystal display device that is highly resistant to inmage

di sturbance caused by the noise of driving voltage waveforns can be

obtai ned. Furthernore, since the capacitive accurulation portion 7 is
formed on 5 the scanning electrode 1, there is an advantage in that a

wi dth of the bus bar 40 can be reduced and thus the aperture ratio is
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electrode 3 is extending 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 capacitive
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 present embodiment, even if

30 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

356  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.



capacitive accunul ation portion 7 differs for each pixel, t he/ Bnegy 2085
fields in a portion related to the display (a gap portion between the

pi xel el ectrode 3 and 35 the conmon el ectrode 4) are nmintai ned evenly.
Furthernore, the aperture ratio is the sane even if a light shield filmis
not forned. Myreover, even in the case of formng a light shield filmto

I nprove contrast, a light shield film7 Jahuary 2005 25 with a narrower
width than that in the configuration shown as a conparative exanple in
FIGS. 14A-14B is sufficient, so that the aperture ratio does not drop
drastically. Furthernore, since the capacitive accunul ation portion 7 is
formed on 5 the scdnﬁhﬁgr@eetemb@tbnmnttthers@rage capagdy satuage changetldy a
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pixel electrode 3 is extending beyond the scanning electrode 1.
ifteenth Embodiment
FIGS. 25A - 25B are plan views showing the configuration of a liquid
crystal display device according a fifteenth embodiment of the present
25 invention. FIGS. 26A - 26B are cross-sectional views of the same.
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
30  interlayer insulating film, and the storage capacity value is changed by
changing an area thereof for each pixel.
An array substrate of the liquid crystal dlsplay 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
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.



electric fields in a portion related to the display (a gap pd?kmﬁﬁyﬁgpaeen
the pixel electrode 3 and the comon el ectrode 4) are naintai ned evenly.
Furthernore, the aperture ratio is the same even if alight shield filmis
not formed. Moreover, even in the case of formng a light shield filmto

i nprove 35 contrast, a light shield filmwth a narrower width than that in
the configuration shown as a conparative“exanple in FIGS. 3A-3B is
sufficient, so that the aperture ratio does not drop drastically. 7
January 2005 26 In the present enbodi nent, the storage capacity value is
changed by changing the two electrode patterns. For manufacturing a liquid
crystal di spl dlpxtiew ipeulabingddmcdel agetepmhityida(8iNpatis depvsiedys atfiest
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Sixteenth Embodiment
In the Fifteenth Embodiment, the same material was used for the first
interlayer insulating film and the second interlayer insulating film
25  comprising the capacitive accumulation pertion 7. In the present
embodiment, however, a first interlayer insulating film is made of silicon
oxide (5iOx), and a second interlayer insulating film is made of silicon nitride
(SiNx) as in the Fifieenth 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. 27A - 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



enbodi nent, a portion with a different thickness 105 is provid&guiy 2088 30
interlayer insulating film and the storage capacity value is changed by
changi ng an area thereof for each pixel. An array substrate of the |liquid
crystal display device in the present enbodi nent can be produced, for
exanple, in the follow ng manner. First, aéi first conductive |ayer mainly
conposed of a netal such as alum num(AI)2 s 35 forned as a filmon a gl ass
serving as an array substrate by the sputtering nethod etc., and then,
patterns are forned on the sane plane by the photolithographic nethod to
obtain a scanning wiring and a comon el ectrode. 7 January 2005 27 Next, an
i nsul ating fil proyided iagheintedarernnsulpdag (Bh Kejween the pbsitodds emnprifing st
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Enbodi nment 1& anEightedth Fweshdithentot her wor ds, the external shape of the
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capacitive accumulation portion 7, and an interlayer insulating film is
disposed between the scanning electrode 1 and & pixel electrode 3 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
thereofis increased gradually from the feeding side (FIG. 29A) to the
termination side (FIG. 29B). As a result, the value of the storage capacity
can be reduced gradually from ihe feeding end toward the termination, so that
the same effect as that in the Fifteenth Embodiment can be obtained.
30 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



oxide (SiOx), and a second interlayer insulating filar is made’@Paid%aon
nitride (SINX) as in the Fifteenth Enbodi nent. According to the present
enbodi ment, two different insulating layers 30 are used, so that the
selectivity for etching by the chemical dry etching nethod etc. can be
provi ded, and the thickness of the insulajgng |ayer can be controlled nore
easily. Seventeenth Enbodi nent FIGS. 27A - 27B are plan views showi ng the
configuration of a liquid 35 crystal display device according a

sevent eent h enbodi nent of the present invention. FIGS. 28A - 28B are
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Fi ft eent h ¥hboderpdge pagtion ofthe bus bar ¢idhaicorgmenelectroda ern boromecthislerai on
portion 7, andihab aishoerdiayitrthatisdikely togpckad 1 ddge pditiprsddldetrodectnr e
scanni ng el ectgneggl and a pixel electrode 3 to formthe capacitive

gg??inglna't?i :)2 fnﬁrt I‘Of)chiimll)orbjjglggt part where the capacitive accunul ation
FIGS. 31A - 31B are plan views showing the configuration of a lateral
20  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.
In the Second Embodiment, the interlayer insulaﬁng film 103 is
disposed between the bus bar 40 of the common electrode and the pixel
25  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.

According to the present embodiment, the storage capacity value can
30  be changad 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
35  varied for each pixel.
Twenty-first Embodiment
FIGS. 33A - 33B are plan views showing the configuration of a liquid



25 protruding portion is provided in the interlayer insulating’3H2083d an
area thereof is increased gradually fromthe feeding side (FIG 29A) to
the termnation side (FIG 29B). As a result, the value of the storage
capacity can be reduced gradually fromthe feeding end toward the
termnation, so that the sanme effect as tag in the Fifteenth Enbodi nent
can be obtained. 30 In the liquid crystal “di splay device of the present
enbodi ment, the capacitive accunulation portion 7 is formed on the
scanning electrode 1, so that the bus bar of the common el ectrode does not
need to be forned as_in the devices described fromthe Sixth Enbodi nent to
the Ni nth Enbodtyiéntdisplay devipggecording a fifteenth embedimegé of thetprepentapert ur e
rati o i s rai sednvdntfdnhe FIGFe34/8534k1erd @obd-SecBbngllveewd 6fUbk Whme. t he design
and the processing p
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storage capacity is abandiag tbyhCHABehtEnYdimane 8hd &tef@,@fcapéﬁ@}wélu@gaﬁo t he
pr ese_nt € Bd' 'E%Qﬁlanégﬁﬁhguta&? %ﬁ%g%ge s%aepegof\fﬁl %%%afg‘l%ctrgde %an EdeI tEpUt

changi ng t he shape r'6de 1
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fornmed to be t ltke skrntrpdscari Fwaforhbe tabetlicyaend & dazedbed irether®waiitRined
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Fur t her nor e, form ng

|ner Iatlngfllm
in 15 the edge¥lﬁ%r°’ftof?ﬁ? ‘E?Pa’lee 3%130‘518“&{1% ﬁ%"hc %Pﬁf?egéfg?@ﬁ@&one
t hi cker, sa5 t ithe concahopertiony theiinterkeger nsulatk@ﬁdmmﬂmcadge portémge ther t i ons
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i Gui d orystal B olsatay ad¢ hikigh3 o ‘qi%r%%ﬁé:ﬁgé’ﬁtaﬁo %Biodi nont of the
present invention. Fﬁwowm 1G3 B8 Aar 361 pdinarid exystad displaxdesige W#s t he sane.
constructed by mounting an image signal driving circuit 141 and a scanning
20  signal driving circuit 142 on a liquid crystal panel 140 having an array
.configuration 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 342 is formed on one
side of the liquid crystal panel 140, and FIG. 35B 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
resolution 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
356  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



In the Second Enbodi nent, the interlayer insulating film 103 7 X¥nugy2883ed
bet ween the bus bar 40 of the common el ectrode and the pixel 25 electrode 3
to formthe capacitive accumul ation portion 7, but in the present

enbodi nent, a portion with a different thickness 105 is provided in an
interlayer insulating film and the storage capacity value is changed by
changi ng an area thereof for each pixel. According to the present

enbodi ment, the storage capacity value can 30 be changed w t hout changi ng
the shape of the pixel electrode 3 or the bus bar 40 of the common

el ectrode for ch pixel ., Therefore, the sa effect as t escribed in
the Second Enbddl ‘?\%@Peg}% %888&%3 %odscaf‘ﬂméqe FS}KB’I’J&EMOPH 4Fnal shape
of the el ect rodenduphinga Hasknedcheoghewuldexhibitan egceliehhresdie aperture ratio
can be maintai ned conspaticuleYdA thé cagé%fsp&raﬁgg aqapg%qi%%‘d\ée,lstbﬂ dh®1a335 vari ed
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fil mbetween the el ec{’(é0 es’ co accunmul ati on
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portion 7 to cff %‘f"ﬂ?ﬁ’é ﬁﬁﬁ%tt?“q‘(’&? Yeach pixel. In the present
enbodi ment, however Aaiontbmm/’dlepmnﬁmtnoss pf theiadednientianed ambodimeats,
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of electrodes can pe-avoid L? crystal
di spl ay device ’&%gp ?fg?‘?eﬁ’ 8d’r nﬁb‘ifﬁf‘?ﬂ’é cgp, b F}B@]ée‘i‘?‘ﬁﬂéflt g"\‘ﬁer?ﬁ circuit
141 and a scanghangin@thesitepage C@lpawtayrtg cenpensiate foa shecharatteristid dffeysncal panel
140 havi ng2an @i déying circuits and for the difference in the external wiring resistance.

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. |

25 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. 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

35  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



configuration of the respective enbodi nents descri bed above, Lirgugry 2005
controller 443 was used to control the device. FIG 35A shows a

singl e-sided feeding configuration in which the scanning signal driving
circuit 142 is formed on one side of the liquid crystal panel 140, and
FI G 35B shows a doubl e-sided 25 feedi nggeonfiguration 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

di agonal screen of 20 inches or larger and also for a high resolution
liquid crystal,display deyice w.th .1000 scanni | i nes_,or t he

doubl e- si ded ftgg |elr?%lé1 ’“ﬁc%%?ﬁylé%nrgaetcﬁfgﬁmg? gﬁFho%ﬁ?g?seafrfe é%ttein\qgggoﬁber educi ng a
ti me 30 const Mbracedsihgreinng el ectrodes. Wien these |iquid crystal display
devices are driven, a display with nore excellent evenness coul d be
performed than that with the conventional device. In these liquid crystal
di spl ay devices, the storage capacity is changed by the position of the

pi xel , so that the storage capacity val ue nay becone 35 | arger than the
usual value at the feeding end, thereby causing a charge shortage on the
feeding side. In this case, instead of enploying the usual driving nethod
of driving scanning |lines one by one, a conbination with a 7 January 2005
31 driving method of selecting two scanning |lines sinultaneously 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 resolution liquid

5 crystal display device with 1000 scanning lines or nore with the

one-si ded feeding configuration, a big change in the storage capacity needs
to be taken into consideration, so that it is preferable to use the
driving nethod of selecting two scanning |ines sinultaneously. Accordi.ng
to the configurations of the aforenentioned enbodi nents, 10 the storage
capacity was reduced gradually fromthe feeding end toward the termnation
of the scanning el ectrode. However, it is not [imted 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 exanple, in 15 order to conpensate for the distortion of an inage
signal, the present invention can be applied to the configuration in which
the storage capacity is reduced gradually fromthe feeding end toward the
term nation of the imge signal. Mreover, the present invention can be
applied even in the case of



changi ng the storage capacity to conpensate for the charact er{ Qnpary 2005
difference 20 in driving circuits and for the difference in the external

Wi ring resistance. Furthernore, the display node of the liquid crystal is
not limted to the IPS nethod, and the present invention can be applied to
any configuration as long as there is amgrea which is not covered with a
pi xel electrode in a part of the pixel area. 25 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 rati owﬁA,ﬁtil @L%@ﬁﬁbzgnstant and electric fields in the display
portion are kept eve ore, deterioration and unevenness of

di splay characteristics do not occur. Mreover, even in the case of form ng
a 30 light shigld fiAmuétvel MpirdMegdartysesltdigidy dovitoédnipridng a@hpadtivel d

filmwth a nadcu £tlém g&ﬁmm&%eﬁ‘%} ox}e@la%ﬁ)ﬁ%ﬁna/ ﬁ&%i %@&k &ngxhﬁéﬁﬁ%ﬁgn can

be used, so that ture ra ras
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limting. The sc peo I nventi 1 I cat ed appended clains
it her 'Chan byS i GOt ng S cPRERBALY Hrims betrant SaS BRPERCone it hi n
7 January 2005pizglst tied awahiernd asintage repactl iequidvapeaditiye afcuphdaomi s are

i ntended tm bepoxeiashrcaﬁ'a@ ohhefkeedifg sideIUA] ¥ te¥@fiRafich Mﬁté\ﬁhbS}aMd\@a_ IS 1.
A At ve TRt bkt B S BB, EBRL ARG FOTRELELRGE, canact L] ve

accurrul ati on por erlapping a pi1xe an insulating
5 layer and a common el ectrode for each pi xel area, and a non-el ectrode
area in a parz of tTe lpjutétryatad dispbaycdevic: avobrdiny e daim\d twhereji thel

el ectrode, e\F L8 oaheos%&a Q%ﬁﬁtﬁ @adq{agaah% ﬁmmahxegygfowgg on the

portlon on on S non-.e Ct[’O
same bet %@8#3%36. ¢ %5 | onythe tsr%}%&@naffeawe%

sai d capaciti ven leclepdingisidens &ﬁ:tp(bletm@n differs on a feeding side and on a
termnation side, the val ue on the feeding side being Iarger t han the

value on the tgrmn uid cr di s dev ce
according to claim ilth fWS?aﬁngpvaa‘f ev(lq%ef th%réﬁ%%% é ga‘% hien sai d
capaci tive accuHue af ?@rﬁt@@g@ rapacity ip gaigd capacitive accumulatlon Portlon is varied

20 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
25 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 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 termmation
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.



15 range from 10 to |l ess than 100 on the term nation side wheh aHERN0de
thereof on the feeding side is set to be 100. 3. The liquid crystal

di spl ay device according to claiml, wherein the value of the storage
capacity in said capacitive accunul ation portion is varied 20 by form ng an
aperture in the el ectrode conprising said3€apacitive accunulation portion.
4. The liquid crystal display device according to claim.1, wherein the

val ue of the storage capacity in said capacitive accurul ation portion is
varied 25 by changing an area of the pixel electrode conprising said

capaci tive "acqunl apioRyRethe (ﬁ%ﬁl@fﬁeﬂ@e echRAAL A0djch Sekhanbee or on

termnation dirgcti @? Cﬁ‘i comm I qui d, crystal
di spl ay devi ce ACESf en%mfatgeé’?%? T4 3?aé’iaﬁ1t’c"ﬁé“’c‘§5ulaﬁ’€8r?§ iR 15 ifng t he
area of. the pi hEWame&@ﬁhldbn@@wﬁansnmglasaxnhsuhpmglﬁlm/@nauwnglbaﬂl on portion

is at |east oneagdape mxehRalfdnlgopfiv@ protruding portion and a concave

portion ei tger on a feeding direction side or a termnation direction side
of said common el ectrode. 35 6. The liquid crystal display device according
to claim4, whérein Thediquid eeystal diglay gmea aespusting tridaing 7 whereimbage from 10

to less than 1l@clmest bethetinterlayat mm.aa;i@eﬁnt&\emmﬁngrseﬂaa Eﬁﬁi@é on the

feeding side | §c<§1§&1ﬂ% oxpﬁor%IQ)Qn is Fn ;555'%;' oﬁqgg'e%ﬁaZ—IOﬂ_ Iec?les% gl![f:%] X,%Eal

di spl ay device n orage
capacity in salf F%I\‘?Ee"gé’ %ng%}stﬁebf;f‘ ba1Qhried by var ying a
thi ckness ¥ an int erI ayer i nsul ating filmconprising said capacitive

accunul ation portio fTheEhcﬁud IhRtd 'd?éﬂlé’y géved @écof&xé@i@(}{aﬂ? ¥! %ﬁet%?{? Brdlbng to

claim7, where inte |ns latin

conpri sing sai Hlog%pggfst(f%gﬁ lgge(flﬁ%ﬁfé?ﬁ%?fl ﬁt‘?é’r’? fogmfa %V?%'gﬁ‘@ tF’ir%ﬁ?%r e
than 100 to | es&thepnteriager ipgelatingfdm: hi ckness thereof on the feeding side
is set to be 100. 10 9. The liquid crystal display device according to

formad to 05 varyi?he““% R sk ¥Rl oA Sbclih L B Bl T 8
liquid crystal "% Page BW@E“‘&%%%Y“GPH @En&ﬁkpwfomedéﬁﬁikaﬁ@elepw or

nore | ayers oflayntmnda;se:mndrds&lbarmﬂryeh Ims are fornmed as a first dielectric
-l ayer and a second dielectric |ayer.

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 changed by changlng an area of said aperture

12, The liquid crystal disﬂajf device'according to claim 11, wherein said
second dielectric layer is composed of a different component from that in said
25 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
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.



11. The liquid crystal display device according to claim 10, wWHEF&?R 20
aperture is fornmed 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 claim11l, wherein said second
dielectric layer is conposed of a differegg conponent fromthat in said 25
first dielectric layer. 13. The liquid crystal display device according to
claim1l1l, wherein said display device is at |least one |liquid crystal

di spl ay device selected froma lateral electric field type active matrix

i quid crystal gl Spligy 1Ry egsggggf%@pdme c@&aﬂg%ga, Lfind TNLEXRE: £ ctive

matrix liquid cr SIaI crysta ay device
according to cfdiemte Wﬁ OHP\RA‘WWS BFmehea SF3EENg MaEREode i s wi der
than a width of said conmon el ectrode. 35 15. The liquid crystal display
devi ce accor dlm toqqieqic{aléc rd?s!p'l‘ayadé%&terbcor‘ai ﬁt%'c@m&l I%h&leﬁPEHeOde s

narrower t 20, 16. The
liquid crystal mﬁf‘%?)foé)}'aﬂrelw e E%B%PQ?}}?QS ?rgg?:F%ﬁaYﬂti m\ﬁﬂ@rép “’?‘ﬁ capaci tive
accumul ati on pescumadation pestiends aombinadioniofig cowdigurgtion pf dafeemixigyyi d cryst al
di spl ay devi ceopetay ﬁibh@écﬁ'tﬁé dlebirdde WitBILionfibhfation JTRARALING M thidknesid t he

val ue of the S&Qﬁﬁ@$1%§% éﬂhﬁ%%ﬁ@%d capacitive accunul ation portion is a

conbi nati on of & cont I on form ng or opening a shape of the
el ectrode with a configuration of changing a thickness of an interlayer
insulating film ABSTRACT LI QUI D CRYSTAL DI SPLAY DEVICE This is an
active matrix liquid crystal display device conprising a capacitive
accurrul ati on portion formed by overlapping a pixel electrode, an

insul ating | ayer and a common el ectrode for each pixel area, and a non-
el ectrode area in a part of the pixel area which is not covered with a
pi xel electrode, wherein a peripheral shape of said capacitive

accurrul ation 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 accunulation portion differs on a
feeding side and on a termnation side, the value on the feeding side
being larger. than the value on the termnation side. Thereby, a constant
aperture ratio can be maintained by changing the storage



capacity value for each pixel. Furthernore, by using a | at er af “3BPEFO0R
field mnmethod liquid crystal display device, the storage capacity val ue can
be changed while naintaining the aperture ratio of the pixel constant, and
the electric fields applied to the liquid crystal layer in the display
portion can be Kkept evenly. As a result,3@éeterioration and unevenness of

di splay characteristics do not occur. Mreover, even in the case of using
a light shield filmto inprove 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 doexmotrArep drastically.

LIQUID CRYSTAL DISPLAY DEVICE

5 This 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 2 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

10  on aside contacting said non-electrode area is substantially the same between
the respective pixels, and a value of a storage capacity in said capacitive
accumulation 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:
Thereby, a constant aperture ratio can be maintained by changing the Storagé‘ t

15  capacity value for each pixel. Furthermore, by using a lateral electric field
method liquid erystal display device, the storage 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

20 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 aperture

‘ratio does not drop drastically.

256 [FIG.3A,3B]



