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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 l apse of t h@idwesing) BebyavtdgFurtkereiods, thisdDCRoltetd donjhett aldbeaneer, by
formng thg a%obieﬂsys&ﬂag(ﬁ' ﬁHéan\lﬁt%’@f r)ésﬁggﬁmage or smear in the dlsplay
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



2 line 204 with the use of a transparent electrode, it is ?ﬁSCI’I bg&ﬁt hat
the area of the light transmtting through the a portion,

and the ¢ portion can be made equal. However, since a signal delay occurs
when a resistance of the auxiliary capacity line is high, a netal film
with a |ow resistance generally is used. Bue to the fact that the netal

filmused her ehhéZ@@wgﬂft?H%sQBfié( traﬂs;ﬁﬁ‘éﬂt%ﬁ@c@fbﬁe #is &&81};1%(?&139&#&?& Sf)
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As a result, praobleps, suc Hg}Emaqgl[rlloratlon sp. racteristics or

a difference it ¥neimingfs it 20 asgshogsdn ﬁé@@e P8AGR@ra  SUMVARY
OF THE | NVENTI Eb‘ﬂld‘iﬁglﬁ’feﬁlgmg)ﬂtl@e aibsaars Gkedy totbetaRére iR bonsid@ MidHRo thdtere i s

provi ded an Cg’ﬁ:?\égﬁtqﬁa%rrﬁhﬁ(ﬁif?ﬁ% d crﬁ%t al display device conprising a
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an insulating | ayeFurahmhrmre,omllmrthelaﬁm‘emdﬁom@iccmﬁgmraiioneils appbed toend a

non o1 SPLr 000 BIER dfri® A tyoBlie b PRILEL 1AIAMOSADLD (i IFAKET od W Lh
e ?1 i F

pi xel electro accurrul ation
portion on a s%[&ta %phatdeﬁgse Oiéh%lllh%nﬂ é‘rhé@h a@a@aavl@ah ilSsn@@DS’@@dtwlﬁl fy the

same bet ween tjigof G86RR ¥ nclilotht pdof the (Rkdl%a aﬁm@e%%@a@asm@c' ty in
sai d capaC|t|ve accunul at | eedal n de.and on a

0] ortlo na
termnation siPaciiyg W&W@E{;HHRPHQIOW‘@WWL@|ege&t11!)"e£%ls rEPHRT torthan t he
Vﬁl ue on the tlequrdmaystalrlaﬁerdgs alresult) proflene sRet asdeerisianog ef displd ist anti Ft! I
the same” neang enetot xt ernmissihle qualit
variation duri Cﬁ ﬁ%ﬁ%’r"&é’{ 6“ %repge 1%9?@&@2*1%@}35@26%%35&% n}’ of the

i nvention, theoaperture ratio and the electric fields in 7 January 2005 3

y
y

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



the vicinity of the liquid crystal display area can be mai nt diJfggery 2005
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 1Bis a plan view of a ternination 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 rent of the present invention; FIG 3B is a
pl an vi ew of athetviginigtdf ohe B4@ié cofsthlhdisglapareddao bedAairdaideplsabstehBWlipf a
feeding side ofachiththenhysifbt oA andLYi i d
enmbodi nent of Ic%e prese _te i nveeﬁtﬁé&ﬁ; @n%ﬂ#@&nﬁ@&gh Ilggo%/s?bel\?vﬁg’gg&
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 accor di_ngpl%]g{? %1? ﬁip?%“?r%"o%?an@%qm F%Fr?éagﬂéléfgfﬁYSEﬂi ﬁ’i‘yqn; FI G
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?&ggekpoé%g&%gkg{lF%P%lﬁl%yliIeovfl%‘gppg' 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
device according to 1 fth t%?boou rreotgtaoth) .the, prﬁgs nt . jnventipon: FIG 9B is
a 30 plan view of AR A PITh Ve R, edipg sidgpta ‘Iﬁﬂé 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 de of
term nation side o ane. S,.a_plan.vi.ew. eding side o
a liquid crystal di SI%]{&‘;E%?} P&%R/Ylgg %éefae¢8$Q@S%ﬁﬂ%‘ﬁ?ry%%&sﬂ%’gi‘ s a plan
view of a ter nipees afsordipgton thirdembagiment pfihemasend investtion; Fl@vwhisa
f eedi ng si de oplaa Hewuf 8 t@iniahtibn didsplf the samkanuary 2005 4
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. B
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. 10Ais a plan view of a feeding side of a liquid crystal display .
device according to a fifth embodiment of the present invention; FIG. 10B is a
plan view of a termination side of the same.
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



devi ce according to a sixth enbodi ment of the present inventi’olfausy@dolop
iIs a plan view of a termnation side of the sane. FIG 13 is a
cross-sectional view showi ng the pixel cross section of a liquid crystal

di spl ay device according to a sixth enbodi nent of the present 5 invention.
FIG 14A is a plan view of a feeding side of a liquid crystal display

devi ce used for a conparative explanation4 FIG 14B is a plan view of a
term nation 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 nent of the
present invention; FIG 15B is a plan view of a term nation side of the
sane. FI G 16Adesica aploddingitew softh anfheeididig@ ostldep@berd ihéntich; BT@SIam isti spl ay
devi ce accordi ﬁ%e%f%jtg%ﬂla@ﬁﬁ%gie ?fl %Imé he present invention; FIG 16B
is a plan viewof a termnation side O ? e Sane. 15 FIG 17A is a_ plan
view of a feeding siH* 0 15 3 qrefsisgetaonpd vigw shospinghe piegh @assesborring to a
ni nt h enbodi nenigquad ciybte] gisphgnievice\seatrdiong; to bl skthkibBddsment ¢flthe présent of a
term nationgsi gg.dtiochhe sanme. FIG 18A is a plan view of a feeding side of

a liquid crystal dis y, . devi ce accordi to tenth epbodi nent . of the
present invention; F?@ Siasp(i%n%‘fflaaﬁgq}%\ﬁ}ad@fﬁ&thﬂé‘t‘ Wﬁ*ﬁa}qﬁﬁpé‘?}yde of the
sane. FI G . 19Aevise asqd fon avcompandtive expbaiatignsilds 14B ia alplepivikveofiest al

di spl ay devi ceeagigiafich Blletoftidssh&vent h enbodi nent of the present
invention; FIG 19Bg pl.an.,vi ew of t erm nati.on. side of .t.he,sanme. FIG
DOA 1S o bl an vi ew oG PARRAbIN Pl it iRT R o Aol EryBlal WIBISE . NG
accordi ng 28 adevise peaerdingdelp fevanth prmbpdimant of the pregemtinventiqn; EIG2DB is  a
pl an vi ew of aid ephindtwoelfiaseeinafioh bRledfthe sankds. 21A is a plan view of a

f eedi id f | 1 R st ' ' ' | fth
eeding side of a |ifijhded¥s ﬁn@e%ﬁyeegﬁéhﬁ% o@gﬁgﬁgagsfaﬁ?d?spi

enbodi nent of the present 1nv , IS a ) |ew%
termnation si §8V5F 2P99EIRE fean sighgh pmbodiment of the presentdprartion FIGqI6R) si de
of a l'iquid crystglandvigplofiy teeinatien aideof thengpnie® a t hirt eent h enbodi nent of
the presentisi nvent i opyG. A& is adddh VR woofRl BOHiNE 8106 QF a diqhfl &iydBl haR1sj de of
the same. FIG 23A is a,plan vi &) ofb gHLeetdl nﬂ si de 1_'o.f a i qugl.lg}sg%stal
display  devi c4CHSk 8Foardie fga Higth sPahodiment ofile Presept T Sption] Is

i nvention; FI Ga Plasvizspijastezmplagionsidapidhe gamer i nati on si de of the sane.
FIG 24A is a plan VFEWIGH iaafppetiieg Eladeedihp sideiofHilidued ySball dtbipk3! ay

devi ce accor di Rgyit0gof AHE LSS Mrdth SHRSGNER br Ale frlEeltifis&iton, FYEMdPa FI G
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plan view of a termination side of the same.

FIG. 19A.is a plan \_rievir' 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.



5 24Bis a plan view of a termination side of the same. FI G 728au4r% 2803 an
view of a feeding side of a liquid crystal display device according to a
fifteenth enbodi ment of the present invention; FIG 25B is a plan view of
a termnation 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 27Ais a plan%iew of a feeding side of a
liquid crystal display device according to a seventeenth enbodi nent of the
present invention; FIG 27Bis a plan view of a term nation side of the
sane. 10 FIG 28A is a cross-sectional view taken on line VI-VI of FIG

27A; FIG 28B24B iaaglaseiesadta tonalnatioawideadf@Re §4mé.i ne VII-VI1 of FIG 27B.
FIG 29A is a plan w fa ;@ . f | i i Ui stak .di spl ay

devi ce accordi gg to Fal?Nz:B 1?3 t bﬁ%b@é‘%q%(ﬁpg%fdetoﬁgh rugs% %t?f':l ﬁh\?qg%{?"i on; FIG
29B is a plan $FEGF BFCOCIPREND epRih @pbrdigent ofdhe present mvenipn; 3 28Ba pl an
vi ew of a feedingpkinddewfhf atéingination sidstofithedéasypd. ay devi ce according to a

ni net eent h grmbodi nenkIPehRea RFRSEBLIHAY 6k tARen FA fohe 19 8@2@.@?&3?}}%@ g:"’ dgf

a termnation gide, of the same, Fl 3 1A.is p Vi ew
of a liquid cr ?/égé? acﬁf"fﬁfﬁ%“’“&’a\vlﬁec‘?&a&ﬁ’&B?c!ﬁnﬁ - Bfgﬁl} ‘i eth enbodi ment of
the present inventi QW,G-W&IS a pbarBuiBwi of adfeqling side efia Gifjuil trgstal diaplagn si de of
tF lhg same. Fi cFal daaee??g{é@pﬁﬁﬁg 658 s@sfé%ﬁ;ée@n!ﬂﬂhm}bb@_ﬂﬁéxﬁi‘é?f(he%eéér{%ﬁnb@n}d)c(»hﬁ‘(i@.f OfFI c
; r - .onal, vi.ew t aken on line | X- 0
31B. FIG i&A %Ba pJ%II:I!a{"ISIn1 @?@&?gﬁe‘zﬂ?‘?‘t&é ?%lgflesolf 8% liquid crystal display
devi ce accdfding t o HG fEAds2 rrosseedipahyigwiakes on hee FE-od ofF1G RignFIGn:
FIG 25 33B i 88B iph arvsysetionhl detvanhtmai lins VII-VE &fFIGhe7Bane. FIG 34A is
a cross-sectional vigEe baken, ol iB& e fedinkL: - .S a
Cross-secti onaljl view t en, oarllgl | Fﬁeﬁ - )%I 0 _n.%@e 0 %@qu‘@l C&,S.tagégpfgﬁd 35B are
bl ock di agr ans “SHETHE T e OC%?IﬁB h gmbediment pf theinreseny dpventignsBiGry
devi ce of the PPRéemplanwiewf aterngpatipGside®file sayp.an vi ew showing a
C(r)]nv_ent | ?EM | qui d RIGY 8bAlis QP%! A¥w cﬂﬁ\fiteé_‘(ﬁng lElli@&a _ﬁé&id‘cr?sztg} ﬁgﬁlal?: an vi ews
showi ng the pi xgl- " of.a, conventiona ui d crystal. display
Govi o’ Flae SRleChENE & ©hiie RRERRRRS: oLl Rttt Bl g
crystal 35 di 3PP iy2 gl dew obr tamuipptipEsidriobttie@qner THE | NVENTI ON 7 January
2005 ' FIG. 31Ais a plan 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. 314;
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. o
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



6 In the present invention, it is preferable that the val ue Jfianyay<P8? age
capacity in the capacitive accunulation portionis in a range from 10 to

|l ess than 100 on the term nation side when the val ue thereof on 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,

t he storage capacity value can be changel whil e maintaining an aperture
ratio of the pixel constant. Therefore, the aperture ratio and the
electric fields in the vicinity of the liquid crystal display area can be
mai nt ai ned constant independently of the pixel, and a nore uniformdisplay
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f eedi ng di 1@ctf&?@ﬁm§% or a termnation direction side of the common

el ectrode. Further nim@thdrinors, thé ehkablie ctfhﬁigetchpa@ & ﬂa& chpsitvecel

el ectrode is i r het [ m nation

si de when the Qar éﬁgnﬁ%ﬁﬂ@ﬁ%@mﬁaﬁ’{@eﬁgbe 3h%§%¥tfggu é rBén%b
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30 Furthernore e er nterl ayer
i nsul ating fi I?ﬂ%’ﬂﬁ'ﬁi’f‘g %ﬁ“pﬁﬁwﬁé‘ﬁ‘é@?@ﬁ %naﬁl&ﬂﬂﬁl qram ngflirectipy, 4
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or nore |ayers. S ntter ag;ﬁ%r 35 tnsulating filmare forned.

Accor di ngl hnggseur (,ya acl ty v%? e can be increased. Furthernore, it
is preferaffe that t 9\3&6’-06?: ismaeferabde thajmmeansder ugiing 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



7 January 2005 7 insulating filnms are formed as a first diel gcleppayi2@0er
and a second dielectric layer. Furthernore, it is preferable that an
aperture is formed in the second dielectric |ayer, and that the storage
capacity value is changed by changing an 5 area of the aperture. Thereby,
it is easier to change the thickness. Furthernore, it is preferable that
the display device is at least one liquidé crystal display device selected
froma lateral electric field type active matrix liquid crystal display
device and a twisted nematic (TN) type active matrix liquid crystal

di splay device. 10 Furthernore, a width of the pixel electrode may be w der
or narrower tinanlading filidd a0¢ fdrhed eernint dlcbekiiotsyer kud bedondrdieletthie
capacitive aCCl%. ation portion nay be formed on a scanning wring.

According to thfs preferable exanple, .the aperture ratjo an be i oved.
15 Furthernore, meaddtt éffvﬁlﬁg’r?tﬁéat@%\ﬁhaéWaﬂwrgf%gﬁég%ﬂ&ﬁﬁcgg n the
capaci ti ve accdirieeid lagepond thoat thaytobageacapaniy malue dncleimged bpohangingnon of
deform ng of OpRAINGhAFHARE. OThdEBy, ¢ REhEREE Yhddiedhe B ML AL i On Of
changi ng a thi cknes%éi);{ an interl a%/fer l,nsul gél 9%’2’ film ACCﬁfdl n%}to t he
liquid crystal displ Eﬁ’ﬂ%ﬁh‘é% ef%?éegfé RESPUY IR EF Bhl3E5 9 bed
above, a constlmtidzpestaldierlpndedeacseledied raim Hterall elgpliricdield haegictiget he
storage capacihytyaliyeid @ystebdibplay ¥evice khd b@idted Gemutit (TN pewstivef a
lateral electrjc,fti gl & r@%&gp i\%\é}lﬂ?h@ﬁ% ystal display device, the storage
ean~ na ((:iha gedd I1e ’

capacity val ue ] mai nt ai_ni rég@t he aperture ratio of the.
pi xel consthint, and Fuatheamiors, grwvideh eltheinixqlietgciroda g1y hegridgr pHBRITPYET d
crystal 25 | ayghan swidth ofltlsplomym@oelectoodecan be mai nt ai ned evenly. Thus,

deterioration and 4RgVRRRRPS tRE callaStlRYact R LBRTRI Hottibif Mol BeTOHm AL 61 h-
Mor eover, even in t he . case rove

of usi l1ght .shield filmfo i
contrast or tHhEAPPRE WS gﬁf°°§‘ﬁii“glqgtﬁ1siplr eﬁbiﬁeWT%WeW“g?ﬁatf%an t hat
in a conventiowz*allbe:iomxiog;ﬁ-ation can be wused, so that the aperture ratio
al so does mpt drop grafidridbd, Ynead forvdrimg the vawend theslodhicmaph&ityoin t he

st Lol S SIS S L ESEBS08 Hici8n  1o
nematic (TN) tsfstefarming gr epapingn shanqnidbe glogirede withor ennfigurasiop ofi r st 35
enbodi nent of éHeghipes eiitknedy efvn BDiterléyBindlatingBmt he feedi ng si de, and
FIG 1B shows the t ?[c%ﬂafﬁé ©he &iqﬁid crystal disp_léy épparatus of the present
20 invention described above, a constant apéfﬁuré 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 liquid crystal display device, the storage
capacity value can be changed Whﬂemamta:lmng the aperture ratio of the .
pixzel constant, and in addition, electric fields applied to the liquid crystal
25 layer in the display portion can be maintaine& evenly. Thus, deteriorati_cm
and unevenness of display characteristics do not occur. Moréover, evenin 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,



|
|

In FIGS. 1A - 1B, 1 is a scanning wiring, 2 is an i mage si gnal JaRP#YH§Y57
January 2005 8 and a thin filmtransistor (TFT: Thin Film Transistor) 5 is
formed at a cross point thereof as a switching elenent. 50 is a

sem conductor |ayer for formng a channel of the TFT, wherein the gate

el ectrode is connected to the scanning wiring, the source wiring is
connected to the image signal wiring, and&he 5 drain electrode is
connected to a pixel electrode 3 made of a transparent conductive naterial
respectively. FIG 2 is a cross-sectional viewtaken on line I-1 of FIG 1.
A comon electrode 4 is forned on an array substrate 100, and after an
interlayer insadad itig fililtrankQ3oi @FiePaki Figh Trﬁﬁélemwtshﬁnﬂbaﬁt a@l@et rode 3

is formed, and . e
s formed, and phhiafe gﬁrwm&fﬁmgm JexdsS BQIS@%I&@?&&HJ 1 %tf%p%'}%ﬁrfé%i ol
material is fo D8k féﬁ @g gt electrode lséﬁﬂn%ﬁedﬂq i@sFEMNIAE| m 10
is fornmed on a wmmzate soumervamg iTbemectey tapid irhagy Lfedtwitiagf aed ts

generated by arargine&&&f&dera@&cﬁﬁlnab@htoleﬁﬁ@@aﬁ%d@?m&e%a&k paflfictrode to
a liquid cryst orientation 15 of the liqui crystal

nol ecul es is cc?ﬁ?ill'b‘?éivgdn%ttshﬁltsmfﬁecﬁ’é' orma display. Other than the
af orement i oned conpoREmt%is adresstdeqtivuhl giaps taklendindpledyl offiGcd. ahsomnneeds to
have an al i gnmefdctiodk Mif rmed iofRinddrragsileraté €60 dlnqra)fﬁerr&h,lneerﬁagaﬁer for

keeping a gap Qﬁ%ﬂgﬁﬂ il 164014 AL00 uABA VRO, R aL ALl K500 ok ot

shield film Plcture,
an over | appfng aﬁ&%ﬁ“&f’n&ﬁhﬁﬁé%f%@le epactrbe therepl. I‘Réltfﬁmﬁb@l hﬁpdelaéct rode
is a capacitiveppedngreleeirodes parie bbmtrﬁnspmdnbyodwcﬁfnamltﬁgal it fanrldest ri c

potential appli AVES W *Q respect
to a fluct uatlfﬁl% ?fSﬁEgulg)tfH\%q?gg dﬁ’1 é éntf??u ebak C rrenf1 fhe TFT

i s achi eved. e | @’ﬁf‘ YcqRPLYiL elﬁcg‘b(f adﬂg‘?ﬂ"rféteé Vi Hee E?t&é’ﬁfe‘}t’ff\}ent i on,
an 25 apert ur differencepwishithiepixeleledtendepgpediquid etystal lade 108 thiemmientatpmi si ng
t Ee cagag l tlBVﬁ omwﬁqul@wefm m&mﬂ&fm ;mram s%té%rt@%rféﬁﬁaacdl%ﬂay?l @ﬁletkf]
changed by ¢ ar e reof for eac r |cu a e
area of the age ure orem%lgiogﬁf Qelks, i@ F%‘%f‘e"&‘ﬁ%a &ﬁ@a 50t he
storage capaci B @W&myalapmmw f@etmem@atsmgj@letlmmd@rxsh@ aepaﬁen&m on
side of the sckeapinga i3 Wetweral the \Mibstritas, £dnMse #goler AREF @delibbt §igelged by
using a non- trﬂ‘%pﬁﬁﬁﬂeya%DM%E’%%mﬁgﬁé light is transmtted fromthe

aperture 6 ture rati pi xel. changes according to
its area. T8 achiev nathlscurm'é’f‘i"ta%ﬁ‘é‘?r %Hpén%a?ﬁwn&ifﬂfwﬂ%q rodg witlyihe

shield fil misoppeping edsirdletis 8 sapaidvalacrgniudatidrepartiohi’yund by eminfaihing
present enbodi 'ﬁﬁé"élec@fé'ﬁbﬁéﬂﬂﬁl ﬁﬂﬂié&%@h@hqmd crystal layer, a compensation with
respect to a ﬂuctuatmn of a pixel voltage due to an off-leak current of the TFT
is achieved. In the liquid crystal display device of the present invention, an
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.



t he capacitive accunul ation portion needs to be shi el ded, so t1espary RR05
aperture ratio does not drop drastically, conpared to the conventi onal
exanple. 9 Moreover, when the opposing electrode is a non-transparent
conductive nmaterial, the storage capacity value can be varied by providing
an aperture in the pixel electrode and changing the area of the aperture.
In this case, since light is not transnmi?ted fromthe capacitive

accurrul ation portion, there is a 5 benefit in that it is no |onger
necessary to use a light shield film In this case, when an external shape
of the opposing electrode is the sane, the aperture ratio can be

mai nt ai ned conBloadiven vd@nlilic opposipggeithale is aarcageatapaaiticynd witiveach pi xel .

Here, a def or npti g, dyg st@agggp%rcﬁ &3FucWUane v%?i%?%?ﬂ%wifg%%ea k2
I

change in the srze 1S 1nclu n t he categor a
Second Embodi niinPiflelecirege and ehapging plesare Rfi/he@eawep s g6, She ng
t he confi gur aligltris obt rahahétesl frehdbe capacitivel abcampibadthnl fogtitn thexesis al
di splay devi ceperRGie @ ARGt LhodoSRE U LIROLI JRNNIR: shidd RIesent i nventi on.
In FIGS. 3A - 3B, 13 ﬁhplxelaﬁ%pctrOQe 3 |§ nott atched,dﬁu t.hi.s el ectrode
is formed with the SBABS BnhdtetiAneilerel shapcHl thaRRResmEs et e it /i 2. 1n
FI GS. 3A - 3C sawele,Rhegpertipre-rafip can be snaintrdngrheongtant elsedy chapgingrthei mage
Sihgnal fWi ring, stefbeaapddity fof bavhi pirslSi Bleed, aadf&niaﬁdﬂiaﬁlelatb tHe 9{:&5@ @al nt
thereof as a s . e : IS enic . ng a
20 channel . of - PEHLtefpElEt s e i CRAHANEY i Rl bl
scanni ng W ri$Amashamge source wiring i s connected to the inage signal
“wiring 2, and S&enddindiodimbeict rode is connected to the pixel electrode 3
respectively. Both t _PAX d] -IPngd gﬂgﬁ Swhflfhede 4 have a
herri ngbone sq%&%ggéggft%% ggfﬁgaggﬁ?%ﬁ'gf %gé??§q¥i %g ﬁg%ﬁ%%fnlecules
that are prese o:phedaterpleledtric figid e e Hes PEHTE ds
bet ween bot h té#msonlieg tooshsend embhedimenp ef therpresent diveptiay. IFEIGEDBf018B,
el ectrodesist aj gixePEIBELSRA BRI Rf hatdal] ButttBiLdsdrdde iSforR¥d avitlPtife didie 40 of
the conmon el egl node. 1ded & &) n@%ls’\{ thon fi I2m (thisis afilmfor
protecting the a%d1 7S Hot. an |%rj§jrre“ﬁfl Fi 'm. As shown in FIG 3C, a 30
part of the pixel elBEiESdRAr 3CARSTIATHAA -G8, tlHP 8 spappipg wiripgd ismn
interlayer i nsndgetsigigal fiting, lohd stidh Shasesndiabns enfoambd 6tk ceaanguititi ve | ayer

COMpI i SI gt heynplofl Sahlferdo N0 5 196 SARTbORARINC T K Rk RUBLnE QD | ST NG

7 a5 Showr?d n chipesloThe TEADVEettin ThCEaty (elle BuprRe L RS ABEposi ng
el ectrode for wining B3he apace winneg &counetted tothegorage signdl 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



An area of the overlapping portion, that is, a capacity val ue HpugHE005
capacitive accunul ation portion 7, is reduced gradually by providing an 7
January 2005 10 aperture 6 in either the pixel electrode portion (FIGS. 3A
- 3B) conprising the storage capacity or the bus bar (FIG 4) and by
enlarging this aperture area fromthe feeding side toward the term nation.
The overl apping portion of the present enlbdi nent is patterned such 5 that
the pixel electrode 3 within the two conductive | ayers conprising the
capacitive accunul ation portion is |ocated inside the bus bar 40 of the
common el ectrode. Therefore, the periphery of the plurality of electrodes

cogprl ) 11 ng fheapmmﬁimﬁt}m&hwiﬁt él@&rw pdréibn (RS, MS{EETﬁ:oﬂbﬁﬁdﬁl g the

i ndependent | y r nt ai ned const ant
10 mdependent é}: aﬁhé@ ﬁgﬂfﬁ aﬁd%ﬁ npatrﬁng%uesrl BREFY #Shpri ses
the sane el ecfrPB)d@‘el ﬁ‘?ﬁéb%ﬁ’d’éﬁt)\v?rddﬁlettﬁ’éﬂlﬁ@?éﬂ the electric fields applied
to the |I|iquid crystBie dvaylpping,podtibrochedresent hmbuﬂ@ddﬂttls/p@ﬁ‘teﬁdaﬁ such

capaci tive gccamltﬁabgmezraewrswwaé R Grd B AN ﬁl%@fsd gpendent |y
of the pixel. Thus, un| W t ﬂg S‘l,éan% g»,a unevenness can
be achi eved. 15°PA§it ’svea?'fﬁ‘é"é‘ "’WOI“IPO OIé PeateeRside ROt thy FIGs. 11A -
11B. In this comboggtestiode, TBhanplird thé petiphary wéthecplacdlitydé eRcfrodesed on t he
blﬁs bartﬁo OI caﬂmﬁﬁgmceqia@ﬁivlre%&m&la@ﬂaﬁ%%rfH&s 8RR eSO as to
change the sto va

el ectrode is e{<nt ﬁﬁn&%@ fﬁ{e aP mFﬁgng% Wurﬁlffl{%% Pﬁénﬂaé‘}%%g{fﬁaf}k si de,
the pixel & ec’chéﬂénqeélﬂﬁ’d’rf ﬁb‘%jplixﬁlsl Farthermpee, singe bhis peTiphery eaneprigss thair e
ratio differs sapenitrodomdependehtiglof it sinelntia: ele@fitif@Usaigpbiod td i aperture

rati o can be r QFE I
t ranspar ent cgﬂgﬁgﬁwg 1%?er |8aPtlogz})!(f)dt19l e rlg?e flpdh)é% pa&%ﬁg%&ﬂﬁﬂ%§ shield
filmsuch as aPoHCRASOATEIRFiRtqipe F‘E\?B‘\ﬂ“’é Qﬂepg@t@h%@hﬁwuf He B =ﬁure 25
area from ari stmdornHdiselagrwithdd angldisplayngnereobbanmndic ddhisvedni n t o be

fﬁ' ved. _sz_at is, t f'ﬁné héﬁé‘cﬁiwﬂi uééx’s}halh@a%ﬁl l%fex%né@ﬁﬁﬁ@s 'lﬁ!At EQFY' 2 mltlx of
e capacitive,.acc tion p i

11B arg cont afbt i 5a TR & @f[‘ f'i%&?éxe ﬁ]etcﬁé?g? éé%r“h‘iji %&’W% %us bar
of the conmonthe cormmeyelegifodais changedfor ¢ash nikelsofas dorchingeshestigegeapaci ty
side 30 res peCéapaeityvaMsuaOhYchelféé@l@ £84,the pel &@&ﬂr@d&s%&téﬂ&%@bé%hd

el ectrode and ¢ JQR orﬁ'hgt 1§1§£1§1%1dfast?1e é)rl].}?etl giefc roﬁla?cfog'rlﬁg%gl 7 ds

applied to he e ryst ngly
the ori ent%é c]’fus&ﬁ‘é Gh‘?:? ‘&]eraHP fliiffars depangingon hee pigeldpmgckRde and

the termnati ownﬁlgdmtiam cause a d| fference
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.



in the display |unmnance, which is observed as display unevenh&B8¥anA08a 35
this display unevenness is elimnated by using a light shield film due to
the fact that the light shield filmis forned on the opposing substrate,
the aperture ratio drops drastically because of a bonding margin of the
substrates. 7 January 2005 11 On the other_hand, in the configuration of
FIGS. 3A - 3B according to the present i hbention, the el ectrode that the
liquid crystal layers 8, 9 located in the vicinity of the capacitive
accurrul ation portion are contacting fromthe side of the storage capacity
7 certainly is the bus bar 40 of the common 5 el ectrode on the feeding side
as well as on the tePnithabilen hsnddn thheodigration eVBIGS. {3 A8 naardifig the
capaci tive aCC*ﬂHUF?ést@inl@@ﬁttiérP@hé a@&&a&et}gaae&ﬁwd%g}gﬂa)ia 4 sgb?(flﬁ@éh for
each pixel, the ectric fields in. a portll'on related to tfe .dlsf a¥ are
mai nt & ned’ ever? ¢ BGNYiEF Eagiivh aoimuiRRgR oS 1P pIARING TS ThRsed,

t he aperture asilg ddfthe peragecapadity T pertajnlyds thobunbathd efitbs epmnmmbodi nent, a
tine c;)ntS_taBt efectrdge _Sﬁ@-li!é\fe@@in\éfis_idder% wélliH? b thedmeshtRRcags € 'I!Hé%%f@?eqaci tive
accurrul ati on pqrti is.n rQVi n e.scanning wiring, a

recharge of thgw}éoll1 )iﬁnéiln Gt {.to}%acgaaé‘flgnrr?rgﬁ%nﬁﬁ Fpopo %?Pgatﬁg%geo(%p?ﬂg’.gfglgﬁ%i ng
signal can be &uginesd & eash rixghithe plegbricdialdnin apegtionyrelatethtafbestisidaned. 15
The confi gur at aenncimainddrevEhigS. FRAhermdde| srepridx ilightl siieldfilbhiz nodpesd,ure 6

on the bus bar (490 PR a which is effective when the
ablrthilfarcd pﬂfﬁ%@%ﬁ?% dt h ang{)&gus it is. difficult

pi xel el ectrode does_nqt have a su
to provid 6an aper t ed’tiés%e’ﬂjﬁé eIt e Emeregnpiany SCHRAIBE EGPBENg an
aperture in theapbgetdwkédbecaudet!® ayashivenciumEhtion portidnds pat peivided on

capaci tance 20k séahﬁix@-k?irﬁ%{, aﬁiiiﬁ rBéharBEpeidd pisd dubad aHPﬁarHaﬁ%n%?QSt ant can
apble 10 a e 1 on

be reduced, whi | S.§uit chieve higher .defin . .IThjrd
Brbodi ment | F1 cesilepgt S 1 seafnig AR BTN sl ROSea S itk tp Rl diSplay
configuration &nbgobiginadal el ectric field nethod |iquid crystal display
devi ce accebding to Bhé finfigurathnaiioad iITFTGSOBALBB B peeRadd withehei on. 1 n
FIGS. SA - 5B aBedthif® of LD 8 dfShd QhruldBh EH0al it Ri SorflACE EAR | S
formed wth the sanme con che I%r as an inmage S|2na wring 2. Tn the
second enbodi pixphy 3‘55‘%]& of§ pet @M@?%W}Sghtafl@ hys itds difdgpt e uct ed
by form ng theppividd axbpatnedbiedodhe prqeesst  Hlurtheemiores bpprovidingfant he 30
scounl at) gy papstafs futhe PERTERLrSIRDdh PRitn LIPIFLE the pRasfifhaphitite |
accunul at i portiqn i.s _constructe orm.n e
et the B0 Bhnedtbs b CE%ﬁ‘r’rﬁﬁf“é?‘gc?‘f’ry%ﬁfethleé“g%ﬁ%t}sé%“tccéﬁﬁeerﬁ 11‘3?%’ whic
Furthernore, ak# suitable to achieve higher definition.
ird 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 liguid



aperture 6 is provided in a common electrade 4 in FIG 5, wherpgay805
aperture 6 is provided in the pixel electrode 3 in FIG 6, and by enl arging
an 35 area thereof fromthe feeding side toward the termnation side, the
storage capacity value is varied. According to the present enbodi nent, the
el ectrode that the liquid 7 January 2005 12 crystal layers 8, 9 located in
the vicinity of the storage capacity are téntacting fromthe side of the
capacitive accurul ation portion 7 is the pixel electrode 3 on the feeding
side as well as on the termnation side. Therefore, the same effect as
that explained in the first enbodi nrent can be obtained. That is, the 5
el ectric fiel derystaldapat B8 DhbcarbdheHe vRiditodhs Bloryze pddapy PR doholttidgt ween
the pixel el eglpn dafint MenflPR EhSTERAAR by € B DbANNES 2 uen! ¥
ile changing the area of t capaci t1ve accumnul ation i tion for each
pi xel . Other cRBrRefedingsidsagyell aeop the taymissnagsidentThereforeg dhejeame i bed in
t he foll ow ng. effecthhsrthat exdpheinpd bsthrtfiretatodiveht can bauolitaliled. t Thacth| ghee

hi gher defigit QR iA8AL & & PErtfodGhlatiplo &etdiiﬁ%}g%%@ﬁi% blideeRGRRNI NY

Wi ring can be reduced ecause the capaciti on portion i s not
formed on the B%ﬁﬁ#ﬁﬁ%ﬂ% H@g’}e RFPh SR eéb@éﬁﬂﬁl@t%?e(f W@néw lecan be
formed wi der, shapnaiha akeh obthe dapecitive abarmdatiohgortzautied emttepixthe st or age

capacity value is seabtHed cherachi@isliss SOUHE pRSsenh efnlBBdibidns il BRAdbRY in

Secondly, a vyi ’E'}lled o8 1nrcg)r oved. For formng the capacitive accunulation

portion, the pi Beaf ectrode 3 needs to be deposited on the bus bar 40 of

t he commonl®l ect r odir§inthepresenh emhedmentris suighip t¢ actipvedicher def@Biemd
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eflcrenc ng to t}

this step, thereg caus pI xe . Accqrdi . e contrtguration
of the present® @dﬁ%ﬁ?@h"‘te}ﬁ’érw&@{&éw&%%ge g‘ﬁ%ddﬁ@%‘? ginse aradieef
portion by usthmgbidieareasbealreduwied whenfthe kégragapaaicity veluads setith dkithe

portion. Therekshe asin ti $EPPMB6diAsl S | ess likely to occur, and a yield
I's inproved. 25 Thi rg pacitive ac]gérngﬁl ation portion i s constructed
10

_ I t he .Cal _
such that the pixel eé%{%@fr’raoﬂ% 1y mpPrayed Togdhe CORAYS ystal | ayer
covers the busa¢ramulpgenperfionnthelnix¢lelgstrode gareedotohiecdaposited orethebyus
conrplh etely pr euerdl otheRémninedédiiode! | B fife &Bﬁgﬂ@ﬁi@% smm in PGS &ki ng.  Due
Lo s contloyp it p, i AR SRR AE UGty . o)
& ovPeronth A\ SHAP P Eo i ol b Hrdhat diseongetion may gee, ing
~ 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

whi ch was



resistance of the bus bar drops and thus the time constant canaeaydleed,
so that it is suitable to achieve higher definition. Fourth Enbodi nent 35
FIGS. 7 and 8 are plan views showi ng the configuration of a liquid crystal
di spl ay device according to a fourth enbodi nent of the present invention.
In FIG 7, a pixel electrode 3 is not hatched, but this electrode is 7
January 2005 13 forned with the sane condigcti ve | ayer as an inmage signa
wiring 2. In the second and third enbodi nments, the capacitive accunul ation
portion 7 was constructed of the bus bar 40 of the conmon el ectrode and the
pi xel electrode 3. In the present enbodiment, however, the capacitive 5

accunul ati on peftieanyits ﬂt;@&ﬁﬁé urlagekiaf 1a§exs&sa£}{'hﬂ£g§% eg%#nfg% med V' a an
interlayer msulaﬂg&lﬁ? 38 eI l.ect rod
capacity value is chdi 588‘3083&6 §Hrdiq Oélﬁn SrihgraPEcIiie ery %tﬁ
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: Ee[ efn;] for efiﬁﬁlepélééﬂmde Fu rlhhﬁé ﬁﬁersent éxﬁﬁodfﬁn)éﬁ{: HOWRGEL ﬁ?la'ecdp%mft%”?dl such

a e pixe C scannin etely.
Accor di ng t% tﬁlgcugmrueléée)lgrtl el rr%) 5df FE Cons mc%%{t c?osﬁ:aﬁ’&]f’g\)"g etrl‘]’gff‘ﬁ‘ggpat i quid
crystal [ayer sl@erlqurdéﬁ{léﬁng ﬁlﬂfl ﬁ@d\ﬁ l@ﬁﬁleﬂ%ﬁt@ﬁet3h@n(tﬁpﬁaﬁptag@@am@tjfrml ation
portion are conilaetis cganized by pheviding@ntipetfiee 10 iROSaBARRCHIIhC@IGATIYLY | S
the —scanning muermx@mécﬂ%dgw @9?33 89 of Sggﬁginaaeaoam&% deLdasaon

side. 15 There e.con
even i f an E T@FHPH@ theopix QEW Iﬁn§ t %H’éeé?lé%tt"?#ec“%‘qsel ds in

a portion l(bl aoe the@catmngiwmmh@gonwlete&ml nt ai ned evenl y, and an excell ent

di splay can be achi g&é&grdm%]fb ﬁ@(},&'&éuﬁﬂem%hﬁn@fﬁ PR lcoftdh o f‘f\,tlgf:r(iﬁm
S

el ectrode is ngt layer. for..formn e st
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aperture area ml‘tloﬁéﬂ'ﬁlc&@lacté%ﬁ\ff@!@ the sideepd e stPrazecenfditjuseataioky isbloawn i n
FIG 7 is provicesi w{nmmﬂ@rﬁwﬁg bide tal8 QvellSeaamthie Ge Mh fniafion smu chis

ef fecti ve wrenrilesxals 5l G8MHRuURES oPhle NENS B HLAL) S gt N 2nd i1

Is difficult to praqyj An aper nore, by

provi ding the %‘i?@rqfﬁ?%sqoﬁﬂeWéPﬁFWéﬁ chprgady Hheeel %FF fighlsdn a@@%ﬁﬂ@eﬁl FI G
8, a resistanct bk didpdayammaintpined evenly) aof anarckllehtidisphey dainrhe achiwesd.ant

can be r educedia sauitialin bus Baps blteohty AEALAKRICE BBEEsdiRly et I 0N Fifth
nbodi nment FIGSOI%%#; [} f?‘g‘ﬂg g}?vgﬁ O‘Q"ch h@%ﬁ %ﬁ%ﬁj{lo%ofa
liquid p:}ﬁt af Tl aelr & UFREAEC S2RAF T FhE kB o thstbysye
present i nt bamncan Igorefncad) whilegan apgritwesl ared efthequeel 3an deintrensedched, but
this electrode is farHE@dnikifation 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.
As in the fourth embodiment, a capacitive accumulation portion 7 is
formed with a scanning wiring 1 and a pixel electrode 3, but in the present
embodiment, the capacitive accumulation portion is formed such that the

35  pixel electrode covers the scanning wiring completely. Furthermore, an
aperture 6 is provided in the capacitive accumulation portion either of the
scanning wiring (FIG. 9) or the pixel electrode (FIG. 10), so that the storage



t he sane conductive layer as an inmage signal wiring 2. As i n 1 kauarydPPh
enbodi nent, a capacitive accunulation portion 7 is formed with a scanning
wiring 1 and a pixel electrode 3, but in the present enbodinent, the
capacitive accurnul ation portion is fornmed such that the 35 pixel electrode
covers the scanning wiring conpletely. Furthernore, an aperture 6 is
provided in the capacitive accunul ation gértion either of the scanning
wiring (FIG 9) or the pixel electrode (FIG 10), so that the storage 7
January 2005 14 capacity value is reduced gradually by changi ng an area
thereof fromthe feeding side toward the term nation side. In the present
enbodi nent, t hepaatydudue ieredayer groaslly be chagging an arystiatedfdyoet she3, 9
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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




30 respectively. The pixel electrode 3 and a conmon eleptrodé7%mF€W@995
herringbone shape, and the liquid crystal therebetween is operated by the
electric fields between the two electrodes 3, 4 so as to performa display.
FIG 13 is a cross-sectional view taken on line II1-111 of FIG 12A In
FIG 13, 100 is a substrate on one side where the pixel electrode 3 and the
35 common el ectrode 4 are formed. 103 is &h I nterlayer insulating filmused
for separation of the two el ectrodes, and 104 is a passivation filmfor
protecting the thin filmtransistor. 102 is a liquid crystal layer, which
I s di sposed 7 January 2005 15 between the substrate 100 and a substrate 101
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al so is reduceigedigeatiediorprd thaferminatisndidepsséivmeingtiedhape of drerixdt i on.
The over | appi ngegodde Dfor @hcl Pigeldr As@RE eﬂﬁﬁpﬁ; TR Pixelel Ot RS S fethed

- in a H shape on the termination'side as shown'in FIG. 12B, while the pixel

electrode may be formed on the feeding side so as to protrude from both sides -
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



that the pixel electrode 3 whose shape. changes for each pixéﬁkWEmW@@9§ed
i nside 30 the bus bar serving as the other electrode. Therefore, the

peri phery of the plurality of electrodes conprising the capacitive

accurnul ation portion 7 has the sane shape in all the pixels, and thus an
aperture ratio is maintained constant independently of the pixel.
Furthernore, since this periphery conpriles the sane electrode in all the
pi xels, the electric fields in the 35 circunference of the capacitive
accunul ation portion 7 also are maintained constant independently of the
pi xel . Therefore, a uniformdisplay w thout any display unevenness can be
achi eved. Heretaatied, this aspect wll be 7 January 2005 16 descri bed.
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shown by oM i q%[élstﬂq’fesHOWﬁ‘éerpﬁbeélro scefruggEedngsy i the ededtiinfielsls stile f eedi ng
end (FIG 14A)reaxmin‘shﬁbé)stﬁvdﬂadsvﬁﬂbeﬁe)@%lh@&bélﬂﬁ' on the termnation side
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f eedi ng si de aenil (HIE. léh)m&rﬂielhms bar de is dheaeing én tHelterminaeiohaideo@IGf t he

liquid crygial 14p) ﬁ"&}ﬁ@ﬁ@ﬁde oPfift @ Qh&@@&@&%ﬂhﬂoﬁgﬁ’n&ﬁsﬁl ﬁg éqg;ﬂfqance

ari ses, which i.s observ nevenn | rence in
the displ ay |uﬂFﬁ£ﬁ‘Eé’8‘r’?"§‘ ?rﬁddﬁE% 6’3’91 BUPEF Hh qq{?gtnﬁgﬂd,sgﬁlsquq €a |i ght
shield film t$leragsenpagity n@ghhw@lgmshom%ﬂﬁtb&twleéwt}iﬁﬂesdmg shlecandshean ar ea
of the light shirghshtidd gm&emréf@rebﬁlérm@naﬁ@mfﬂmﬁﬁwcﬂyafa@?s% g, the

ori entat Pop, caieg dnerpilia il o “la’y PP aEEE wisth b Bearid et Csﬁ%%?' from
the el ect rdfte. ‘é‘?ﬂ}’enﬁ?ﬁ? tﬁ@e&t differengein thedisplpy meinenee isredimipatpdityed f or
pat t erni ng whecoveting bhiglipbrisdn wiing & Light slsiefdofilie dhe bp@&%u ratib@@ssd onal margin
for bondl ng t r@ra%ﬁ&lﬁru bghisk B8calif98h RELa of the light shield film needs to be made
‘ cons1derably 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 ;n;crons from the electrode end, and the other is that several microns are
' required for patterning when the light shield film is formed or as a
dimensional margin for bonding the two substrates together.
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



On the other hand, according to the configuration of the presefuay P84t on
showmn in FIGS. .12A -1213, the electrode that is contacting storage 30
capacity nei ghboring portions 309 fromthe side of the capacitive
accurnul ati on portion 7 (above or belowin the drawings) is the bus bar 40
on the feeding side (FIG 12A) as well as on the term nation side (FIG
12B). Therefore, even if an area of thelgépacitive accunul ati on portion 7
differs for each pixel, the electric fields in a portion related to the

di splay (a gap portion 35 between the pixel electrode 3 and the common

el ectrode 4) are maintained evenly. Furthernore, the aperture ratio is the
sanme even if aithpghe colfradton fightrehidld fiotwitlh amedrowdrivediietharetban in the he case
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show ng t he colsgfob@g{@tpr@gbdg}e grel ddHhthgedwsipbygt al di splay device according
a seventh embogli nent %b resent invention. In these draw ngs, a pixel

electrode 3 is sane electrode |ayer as an i mage signal
wiring 2in the afoﬁ‘éﬁﬁnﬁ%nb@ arroRlan iayrs showing Hae einfigyrationorfialieddf or
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accumul atlon p rt was an resent
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(FIG 15A) toviaﬂdlatdengamﬂ@ﬁlfmasmhss@Eh@ngj,&ﬂ)lthyoaﬁmmgsﬂgaﬁn t hi ckness
of a bus bar 4@;i@fra conmmon el ectrode 4 serving as the comon 25 el ectrode.

According éOO the co Tlfl Itigeuéi?&ﬂ E&b%ﬁmﬁeh% a{eeasree:g tof &%bpolgélw?gcrﬁod% %ecomprising
the capacitive accumulation portion 7 was changed for each pixel, but in the
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




el ectrode that is contacting storage capacity neighboring port]OHYZ8Y5¢rom
the side of the capacitive accunulation portion 7 is the pixel electrode 3
on the feeding side as well as on the term nation side. Thus, the sane
effect as that 30 in the Sixth Enbodi nrent can be obtained. In other words,
even if an area of the capacitive accunul ation portion 7 differs for each
pi xel, the electric fields in a portion %l ated to the display (a gap
portion between the pixel electrode 3 and the conmon el ectrode 4) are

mai nt ai ned evenly. Furthernore, the aperture ratio is the sane even if a
light shield filmis not formed. Moreover, 35 even in the case of formng
a |light shi el drdtioldnes oof dqopalrestoaullyr ast, a light shield filmwith a

narrower wdth thandghiat cidrabResGaditad balseRDeRDONMAS wAll bE QERALRL Y ©
exanple in F %%@%@48 is sufficient, so that the aperture 7 January 2005
t

18 rati o does ) gdrastically. O her characteristics of the present
embodi nent wi | | be déstrthpeadesent embeditpdnt dnbwitpbleforsichieving pleggarsize

Snbo?i nfﬂt 5;: s &\t hipbbedéffitias Auevé fie: @]gi t?lﬁﬂﬁrtirﬁé zﬁlstélm@h@ismagngdlefi nition
ue to the facy. . i nt_ of e .scanni Nng W hi.n is Low
because the ca%arfl:l?%a1 |i b?@"%e%ﬁ?rﬁﬁ%g?‘ %%ﬁﬁap%tﬁﬁ ot uiil{ilrs]mr{1 rPBPr?ela%SérL\fontnﬁg on
scanni ng wi ri ngierEcanmge pragneg 4, apd thataresistance 9é theospmnonr plestrpdridoegdwt not
rise and a ti nescambh dinie @hstang of thim@mrebe cletizode dasnobiicredrel daseit isi nce
|tis not NeCEsSRdshey fodbih 3 MREihoRld ixWhellisbAf 4buS bar 40. 10 Secondly,
It is effective in mgor I ng tEfeFaue, d. For, fgrm,n%t%e capacitive

accumul at i por t i ofPe%ndin itisieliastivg igdpprerang thewgld. ¢ OFIfHﬁ"ﬁHgBhea st epped
portion fornedeapypcitive astudenlatige poftiarhd the pideheledidodd S nedds tocanfontua at i on
sh?wntlh n Fl ?S-sté dﬂc?_ﬁonrd}ﬁleh?fyrﬂh@gmamﬁﬁfb@mmodfntmp_rtIon {E_ns
onto this step r{iOn,  sQ i ection.may oCccur .i S

st epped porti oérgl)f?1 _Fﬁgartleoﬁlysjhgg&slflﬁgaé' E%ﬂg%%){eg? gﬁ . bﬂg%—gﬁ@g%el?cgn{]d%e

confi gur at i on ReFrtioREupy ertethisahennedmertion,shéhe & discannsetiema@ydceunisa ont o
the stepped pihid steppdilypdisibnghiebebysasiallpivil deficioficyl haceapagitoithe
accunul ati on &%Fh%ionao? éEFes &h 3fit ché‘ £l1 S EED S FuBOth B | S

posi tioned on a t  surface, erefore,. %Hé connection 1s less ITikely to
occur in the s‘it%?ﬂfgd’%o‘b ¥ using, t aHHeréhﬂ“éF of thejcappgliggiaccymafion the =
capaci ti ve accpartibntamshthedrerrioghohershaped skertradeepbrsionlis positionddhm pilael

el ectrode 3 | agatRd, | ThérBfrs RPGkcdrAXBiorrisI6R 11Q15 Rockindit e GEapphal | ayer
covers th?obus bar 40 ocai(_gd | oner | ayer” conpl etely, thereby

conpl et el pr%@ﬁ?ﬁ %‘FE# FHE R %’t%fﬁg‘;c]e%‘f i el ds of the bus bar 40 from | eaking.
Therefore, even 25 iThindhe thheapacisiverasenpulationportion Biscepstedcted sethabhgd t he
st orage capacithy piadl @kctrode 3 located in the upper layer close to'the liquid crystal layer
covers the bus bar 40 located in the lower layer cqmpletely, thereby complétely
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



the electric fields do not |eak, so that a nore uniforn1dispf%§mE§N2@QS
achieved than the configuration in the Sixth Enbodi nent. Ei ghth Enbodi nent
FIGS. 16A -16B are plan views showi ng the configuration of a liquid 30
crystal display device according an eighth enbodi nent of the present

I nvention. This enbodinent differs fromthe Sixth Enbodinent in that a
portion having a conmon shape (common shape portion) on the feeding side
(FIG 16A) as well as on the termnation side (FIG 1613) within portions
conprising a capacitive accunmul ation portion 7 in a pixel electrode 3 is 35
ext endi ng beyond a bus bar 40, and a portion added on the feeding side 7'
is |ocated i ngtumulpdoppertisar?.40. I n addition, as the aforenentioned

gnbodi rregg ,05t Qe bus Ap@lbrdﬁiﬂge@&& o?ﬁﬁgxh?tiegm e@@%trmthd%eﬁ?@h@ap?_citiv? 7

anuary tion. por n_ 7. Accarding.to the configuration o

t he present englggﬁﬁg%a%tligomg%enéS(r%%régef:&rllpa (fl P §le€% toggf”_il?ﬁ 1%rfs'otl’rzf'gtge. capacity
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side. On the ot{;er a&% N ct IS.contacting storage capacity
nei ghbori ng poft¥rBA tigeAntading [iPTRge fPACHY NeHERGERE POFE P of t he
capaci tive accomtspondimgpoths dmnged podinnt dfghs cafmciive dveumajettint portion 7

accunul ati on pabid MR sTdd 6f th GagiéRiRAccdBulRichifrifn 7o tid i A oamn el | as
on the ter nagi, al so .in the present enbodi nent, even if

@n ssi.(_lije. Te refoorﬁ 2l sg :
an area of 1 he CeCAIFALT ¢ TV ECARE (PGt B § 6?1 7 differs for each pixel,
the electric fields ¥hereforgelaoiinfhe pregericeelpdimentiieypn ifian aregapthsor ti on
bet ween the pi gacitivecichndaladioandrtiéhe dFRFETT cakl gideddhe 4)ecBi€fidlas i &i ned
evenly. Furthe , [t t1.Qy:l ST L ght
shield filmi sf’ﬁ%{"ﬁf%%aﬁi%f"“ﬁ?}g r%%’g%’?é‘ ,éeag’edr?g'fﬂr’ﬁ b{*ﬁ‘geeg‘ggg 5 ‘“‘TFISF‘J%"%%A gg#i ght
shield film totheisrupen elgrirpdest) arg maiptainedpventy. t Fustheginore, shtaperbier wi dt h
than t ha_t int mtums ithe gameaevenifalipht shieldfino iqm‘tgibfmed. eMeargov e, evenfhGS.
14A-14B is. sufid &€t formthd HBEhE HBe1aRBhttdiRpr&lel éanﬁ%gg arlﬁéht sHePfilm
drastically.. 20.tlhg%t he i q‘l\#ﬁ 3{1 si@t 'dk:@%'q%ﬁ@ﬂ?v" ce ,of the present.
enbodi ment,  t h&PFPEFERCIIGhADER that in the g AL TS g SRR n
portion of theexampladn FIGE. H-ddBliasifBaepbrse that theiapenunsraticded neb as to
extend beyond §kg drstscalligr 40. Therefore the storage capacity can be,
I ncr eased npar ed t ' atd on, Firs di ment,. As a
result, t thé)st abi | i tl)% t%?ﬁg}u‘eﬁg{}ﬁtgfﬁﬁﬁlagz 'a'e‘.an OHL% ﬁegen% e%%lmg&’ hle
portion of the pixel electrode 3 comprising the common portion of the
capacitive accumﬂlatibﬁi‘ﬁorﬁ_'éﬁ??;is 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'r_enhén.c‘gd,_ and a liquid crystal display device that is
highly resistant to image ‘distui'béi_'n(‘: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



25 potentials in the pixels is enhanced, and a |liquid crystaf7HW§ﬁWé@05
device that is highly resistant to i nage di sturbance caused by the noise
of driving voltage waveforns can be obtained. Furthernore, since the
storage capacity 7 is not formed on the scanning electrode 1, it is
suitable for achieving a |arger size and higher 30 definition because a
ti me constant of the scanning electrode 124s low. Furthermore, the present
enbodi ment al so has the advantage as that in the Seventh Enbodi ment in
that a disconnection is less likely to occur, and a yield of the product
Is inmproved. Ninth Enbodinent 35 FIGS. 17A - 17B are plan views show ng the
configuration of aaimagesignabwirtigt iditeplfaymievicnel aabaligieng, bt habdHing
enbodi nent of t I: At LQu : - dr-aw . i xel el ectrode
3is formed w %%ﬁ?ﬁ@s%%a%?%ﬁﬁ? T A PR A T R M e
signal wiring 2 int e%‘%mr&rﬁ’\g & RIS EPLSmdimEHLSs thita WM ARpPe s omitted
for easiness i nodew tigthedretlingeide (F1G.AFA) as gelwas ohhe kenmindtien fidatBIR of

the presentsenmhod) Wahin hértioRdtoBpAARP AN AGRE: 28120 Porkide 7 i8eM g si de
(FIG 17A) as || n ation side 5 171 hi I

as .he ter (Fl G 3) within
portions conpr }glg]i‘. %%lsaexc%rbéégg. e ?Xf’é‘qlﬁgﬁ Biﬁﬁr%lﬁft6ﬁdep€ﬂ1fi&ha%a Pﬁr’)élwﬁé@o’ffé?“ 40 is
ext endi ng beyofd opfbe prrdpatéeresde tidecated tsitlet thatrixel nlectroded. ploraddaiion,63 on
the terni nati ons shalgfordndmial@dmbogintkmt | the haiskak 46 hektdsale cdmmloh addi ti on,

as the af orenepi.i yctaly .40-acts as the common

el ectrodengé) tﬁ%h@g%g%}ﬁgzggﬁa cu%ﬁ%?%%ﬁ%ﬁ%%%. 10 According to the
present enbddi nent, AHETEPGER tIsPEetenh pmbedizynt dbeielggtrode thalds contipeling y

nei ghbori ng postoragescap2citoneigblpoig) prgtivos 6heorcapmndinghapie: copanbn shamf t he
capaci tive accysioldreRe BYalitAR aledh AAtibABortider f%mgtﬂ@ sﬁi%_ﬁ)g@l'lé tffBcitive
accunul ation portlolg 1:710|s the,})u? bgr 404oqn t@fﬁgﬁ‘g{ﬁ ing side.as well as on
the terminati B STHBUCHREUPIIE HByRYE PaR 4l @ PE Eﬁd‘f%élf’e‘; WaiPscity 15
nei ghbori ng potarmdnatigysider r Beyreatrodg that isitentzicting etbragn taperitpf t he

capaci It | vel5 aceighbaih@®porioht 60 Borfedpoadink e tisd ﬂﬁln@ét% bl‘i&gioﬁ%lf@ﬁé c%dﬁ‘é@iftived_
accumul ation p [ [ J e .ectrode n . i ng
side as wel | agécon_ [ﬁ%o% g(r?l_rtnio?{ﬁ %Iﬁ t§e|: glleag o%ﬁé%rf'{aapgfl Ve gF%“(Emf'jﬁ&? ?‘lgm%mne'F
configuration SRTHIRY i§thepivel Pagierfleoon thedoeding side g el agemthst t he

capaci tive acctemmingtiensigertion 7 differs for each pixel, the electric

fields in a portionfghehrd iR ih B {%Egh%)ﬁo DEYRPpRALA HbRELUEE B LG
pi xel el ec%(s ode % an&.thhea comon ceI e}(‘:‘%i ode 4) aﬁlat{(@l rt]tral Eﬁ ] ei/éPle. . .
Further nor®, t AR 2EFef A S2RaHS 4CUPREHORMETIR 8 19%iegRR PSSLAPE filmis
not 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



formed. Moreover, even in the case of forming a |ight shield F{aHpyR005

i nprove 25 contrast, a light shield filmwith a narrower width than that
in the configuration shown as a conparative exanple in FIGS. 14A-14B i s
sufficient, so that the aperture ratio does not drop drastically.
Furthernore, since the storage capacity 7 is not formed on the scanning
electrode 1, it is suitable for achievi n921a | arger size and higher 30
definition because a tine constant of the scanning electrode | is |ow.
Tent h Enbodi ment FIGS. 18A - 18B are plan views show ng the configuration
of a liquid crystal display device according a tenth enbodi nrent of the
present invent tlestrodd hanhe pprebslerirodndodi nent, as a place for forning a

capaci tive accumul atIhQﬁe p%loﬂomdr@ Bhe ca;ﬁhc&%ru@bmu@tﬁﬁtﬂo@ﬁ&l ik ﬁ)rﬁﬁeﬁd
i nstead of t hethbeusut me of4t%e tlel% tall* (?rg ! Ito n@j ? g
'BR e l’? ode ]JS Oﬁ%& 6!181%8 [} scarﬁ mg elec Eog?l a er

capaci tive accunu
i nsul ating fi Iﬁ‘flb’ﬁﬁﬂéﬁﬁng H@asléa?ﬂnﬂcﬁé g’iadlﬁiﬁhéfvﬂ 219@@6@19%@!1@0@1@@1338@ and a
pi xel el ects odewdirdlthe tdimipaidd Sde WHEY. ¢ SBNBy cepaghs the&stﬁ@euntﬁea;sman portion

7 is formed, L ﬁ%ﬁf%\%a&f fﬁ Ris%8les Gl 8l fe 8By %593' de the

scanning el ectro o over ap mH area Is re uce gra fromthe
feedi ng side (BARECityglRp izy gradnally som that P‘éﬁ%ngieﬂ‘ét‘("ﬁré, £8B) by
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thereof, the value fjsf hge ﬁe@émm@ﬁ@ﬁttaxlékﬁ@mr&m@u&%zﬂr %dual l%/ from
n as

Lhe 1 ceding end %Omfﬁéﬁﬁhh@ati A0 e @Rvipkids obh SR e Hbaf Wapek Ry, 3
serving as onechanges queclv\mslelsgva prdl ingldgribe scanpingeletirpexkberving arciieed
i nside the scasyhengleelredd inGHE otersQipihs godfont ha“hefe&‘&l@re@hqt:ar;)meumgt he

over | appi ng po%&ﬂt%ﬂ 71@?{0 &rdgntgé’ﬁ}ﬁl ng éC({eO'i ? ?tdqcoﬁ’élﬁ fHthe el 1s

provided in th

ci rcunf erence wcwf@rﬁ*@aﬁa&hﬁcaéa%&mﬂua%ql%orpsmoaﬂ andythe aneeturpErtier o
ratio 15 of5t hef thepétel canbdmairdhirediconstandiriepatdentiyefehelpixel. y Tifust de

pi xel . Thus, aunifinf @fPladiabhRY W i ﬁh@&'éﬁb@%ﬁgwﬁss can be
i’dlegﬁf’a%

achi eved. Further accordln rati pr esent
embodi ment, the el reT%r"rrglfémPﬁeatac‘? gy?%f %fog‘ﬁﬁé?ﬁe nei ghbori ng

portions 72 frembedimest,dbe electrpde hapdxtonitydirgotoragk aaportypwighloning i s t he
20 scanni ng el gatioasie2 i‘roﬁﬂtHeQ@déc(ﬁ'Qﬂé 0fpaitie @e%u&%ldtlcﬁ\ﬁp&ﬂoh lres tigg M nation
e D T e e
di spl ay (a gaplpefetaragven if an area of the capamtlve accumulatmn 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



bet ween the pixel electrode 3 and the common el ectrode 4) ar ¢ fraray 20884
evenly. Furthernore, the aperture ratio is the sane even if a light shield
film25 is not formed. Moreover, even in the case of formng a |ight shield
filmto inprove contrast, a light shield filmwith a narrower w dth than
that in the configuration showmn as a conparative exanple in FIGS. 14A-14B
Is sufficient, so that the aperture rati®* does not drop drastically. In
the configuration of the present enbodi nent, the capacitive 30 accunul ati on
portion. 7 is fornmed on the scanning electrode 1, so that there is an
advantage in that a width of the bus bar 40 of the common el ectrode 4 can
be reduced andctysts didpdayadenitetrceondinig an eleverghsathodonemasfete poeskhe devi ces

of the Sixth Erhaghaenin @h@sémwbﬂhgé fap%amqiéc%a&slgw QIWBE Bhe e tO i ts

si npl e structur e des n and t rocessi ro ure are
advant ageousl y Fﬁgo‘g %’i‘/iarﬂf‘%e BAbOdTHeE ngéﬂ 15 ompdfted foX 1) an vi ews
showi ng t he coﬁ@&lgtﬁsatllswn&fardﬂhﬁ@utlmeﬁSMMatbGCE@OS 22 crystal display

devi ce accosdi ng an Iellt@i\éqghth Eﬁib@&lﬂrﬁmtth@farw@fﬁh@wt«alectxﬂa@ﬂfcbﬁﬁnsidg t hese
drawi ngs, aplfeel el ectrode ctrodg | ayér as

an image signal W rting 2 ac%m’imﬁgf”&ﬁ nbo WS%CIF?I}:%?aalget mghgpﬁ%sfg in seeing,
and the outlingémps lﬂfreé\ﬁna ttaragecapadty ‘rﬂltlﬂhtﬁ reawneed fomb dbe freding side(FGea of
the pixel el ectoApwvard olptersimgion dide (IGACHB) Meclanginph dhitliesperai on 7 was

changed, but i a storage capacity value is
r educed frﬁ& tﬁce éjélg&%&e ggfrgfﬁ%gA toward th term.nation side (FIG
n

1913) by changi ng a ﬁ@’éesse odipgRhiagdn thetepthdanhodigentdeh pi xel . 10
Al so, the pr espmtemw’d(sdclmﬁmt fthascaminghdeXentchl Ehbsedibmpatchanges fpaddchr ned

such that the §ﬁ@m|15m@d ﬁl@idreqﬁ@pﬂxelﬂm&%wwﬁogém eaoésolaomaﬁgeﬁieh%' s
| ocated inside th xelt}rgl ect

oé
over | appi ng poft1onr #herefbr e geer\eig)ﬁe’lefelélfcao‘f%‘g?%e %OJF'IPFWFO?a‘%adBF d |n
the scanning eqa@mrr&)@ectlodetlhéh@ﬂemml&ﬂlelthgmrﬂlmfe@ememfnhef ghoragee of the

st orage 151%apedydcity and théepaperetratio of gid Iﬁxélfaré Resipt218dd @netanRi Nt ai ned
Constant  mageRefeNldy el X g Wi $ALGREL AR PaighEpot any

di splay unevenneSs can Ybe “ac rese di ment,
the el ectrode Fﬁ%ﬁenpgssc‘@ﬁtb&é‘lc%edst or age capaC| ty nei ghborl ng portions 81.
fromthe side of thewanpking tothe p2&seat embudiatdnt, thpeldctode Thitds cheasiianni ng

el ectrode 1 Onst‘bpfgefcﬁﬁghﬂgn@i LS BS Jrtibns 8F0R thBRideSrTh aijRfivy! de. The
el ectrode f}.(p at abchmuatiGh i[)(l)rn%nsitlg Ii;ﬁl gca%%Png ele(%rode 1 on the feeding side as well
as on the termination side. The electrode that is contacting storage capacity
neighboring portions 82 is the pixel 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



nei ghboring portions 82 is the pixel electrode 3 on the feedinfredye0ds
well as on the termnation side. Therefore, even if an area of the
capacitive accurul ation portion 7 25 differs for each pixel as in the

af orenenti oned enbodi nents, the electric fields in a portion related to
the display (a gap portion between the pixel electrode 3 and the compn

el ectrode 4) are nmaintained evenly. Furthernore, the aperture ratio is the
sanme even if a light shield filmis not forned. Mdyreover, even in the case
of formng a light shield filmto inprove contrast, a light 30 shield film

with a narrower, wdth. than that in the confjgurati on showmn as a
conparative exzﬁ%?aé)alcﬁwlglaég?m%ﬂpfiﬁrﬁl@ i F‘E‘Fgﬁ?ﬁ‘? asbriuchye theisapert ure
rati o does not esfengingrtawaird sightyand left $ided, tlguiapacitivetsaturditkpioayposteni te of
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~ 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



accurul ation portion 7 fromthe side of the capacitive accunﬁX%WP@ﬁiﬁpﬁtion
7 is the scanning electrode | on the feeding side as well as on the
termnation side. Therefore, also in the configuration of the present
enbodi nent, even if 25 an area of the capacitive accumnul ation portion 7
differs for each pixel, the electric fields in a portion related to the
display (a gap portion between the pixelzélectrode 3 and the comon

el ectrode 4) are maintained evenly. Furthernore, the aperture ratio is the
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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



20 narrowed portion 413 on the term nation side, the scanni nJ@nEWrQ(S)Hé I
is located inside the pixel electrode 3. By changing a width of the
scanning electrode 1 in this portion 413, the storage capacity value is
vari ed. According to the configuration of the present enbodi nent, the

el ectrode that is contacting storage capagity neighboring portions 412 25
correspondi ng to the changed portion of the capacitive accunul ation portion
7 fromthe side-of the capacitive accumulation portion 7 is the pixel

el ectrode 3 on the feeding side as well as on the term nation side. The
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7 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.



beyond the pixel electrode 3. In a narrow portion 423 of the blfEuHA2049 in
20 FIG 23B and in a portion corresponding thereto in FIG 23A, the pixel

el ectrode 3 is extending beyond the bus bar 40. According to the present
enbodi nent, the electrode that is contacting storage capacity nei ghboring
portions 421 fromthe side of the capacitﬂé‘ve accurul ation portion 7 is the
pi xel el ectrode 3 on the feeding side (FI 23A) 25 as well as on the
termnation side (FIG 23B). The electrode that is contacting storage
capacity nei ghboring portions 422 fromthe side of the capacitive

accunul ation portion 7 is the bus bar 4 on the feeding side as well as on
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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.



and in a portion corresponding thereto in FIG 24A, the scannf #§ugle@lfode
1 is extending beyond the pixel electrode 3. In a narrow portion 133 of
the 20 scanning electrode 1 and in a portion corresponding thereto in FIG
24A, the pixel electrode 3 is extendi ng beyond the scanni ng el ectrode 1.
Fifteenth Enbodi nent FIGS. 25A - 25B are +an vi ews showi ng the
configuration of a liquid crystal displ a@ devi ce according a fifteenth
enbodi ment of. the present 25 invention. FIGS. 26A - 26B are
cross-sectional views of the same. In the First Enbodi nent, the interlayer
insulating film103 is disposed between the bus bar 40 of the conmon
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can be change¥2i#d BEgackBERbi ng t he shape of the pi xel el ectrode 3 or the
bus bar 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



40 of the common el ectrode for each pixel. Therefore, the sane/@Pi¥&008s
that described in the First Enbodi nent can be obtained. |In other words,
the external shape of the electrode can be fornmed to be the sane, so that
the 20 aperture ratio can be maintai ned constant even if the storage
capacity value is varied for each pixel. Sixteenth Enbodinent In the

Fi fteenth Enbodi nent, the sanme materi al v@s used for the first interlayer
insulating filmand the second interlayer insulating film 25 conprising the
capacitive accurnul ation portion 7. In the present enbodinent, however, a
first interlayer insulating filmis nmade of silicon oxide (SI ), and a
second i nt er | apeavidedsnlthe infgriydransilating 8m dktwédn herelettodegeom piSiiNg) as i n
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that a short cinventienthat is likely to occur in edge portions of el ect r odes
can be avoided. 15 jEitBobRBE e hiIRRENE Aiscanning electrode 1 is used instead of

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



FIGS. 29A - 29B are plan views showing the configuration of & {3005
crystal display device according an ei ghteenth enbodi nent of the present

i nvention. In the present enbodi nent, a scanning electrode | is used
instead of 20 the bus bar 40 in the Fifteenth Enbodi nent as a place for
formng the capacitive accumulation portgpn 7, and an interlayer
insulating filmis disposed between the scanning el ectrode 1 and a pi xel

el ectrode 3 to formthe capacitive accumulation portion 7. In the part
where the capacitive accumul ation portion 7 is fornmed, a 25 protruding
portion is provided_in the interlayer insulatin Il m_and an area . thereof
i's increased graduall‘ll@sf ?@?‘n?hﬁ aF"e\éginn‘@e‘é’F ﬁléo"(‘Pgéle sapfiguratiohet 3 Bgwinat i on
side (FIG 29Byrystas dsptaysidvice actredirgl aipinefeenbie embodiagpat ofiffecpreyentcan be
reduced graduajpy¥nfisem the feeding end toward the termination, so that the
same effect as that {in,the. Fift t nbodi nen an be .obtained, 30 In the
liquid crystal dis |153h%§\%‘%%e%5%?%g°‘§¥“§8grﬁPr@ﬁfﬁ@&%‘fﬂ?nﬂ%m"bd&&d& tive
accunul ati dn pdedntrlayer pstdatinedfilonbetivees thnslieplgoddseompoigingltheso  that t he
bus bar of thecspasiive act@silatios pdasm NS cHees thostofgl@hpRdtyofor bach fikel.

devi ces desc.r'ﬂleﬂxe&f aLy ttt—lglbg?ffﬁ tEﬁRQ(gule ,epéontcgvet o?ti%% a@&%@qh nt, and
thus, there is an cfvar?tage hat the aperture raf1 o IS taised, Furthernore,
35 due to its SRR dpsulating Blmiand thesternea mrpachs iprhanged brghangegadtre are
advant ageous| yamadherebl. nétcemding tarthe gresent embddimeat yth2 @0ra@Ocdpacdy 30A -

30B are plan WAWS S0BMEIRLR SRk !cHéﬁ?h% ORe Hapd o i;}ge:]’]%ﬁel_ QtypdRls i spl ay

devi ce accordi a_ni.net eent odi ren f..fhe_ pr I nventi o In the
B ght eent b Entiih HRNKE SIGHORs § AR BaTson RSV PagtteriAl shaph gl the

i nterlayer i nseleeirédeccaniberfoireedvadre thiesanleges thod dbe sparpuiesiatig cehdecapaci ti ve
accunmul ati on p@eirteihed cbOstaRPRER if R HEREIISpLRARIGIdeis VaFie@BfitbaBh pBle]. I N
the present ermbodinenle NPREYSEe ud GARSAYERGS the MR pbNk Aot b AN

i nterlayer_ insulating IF{'?ym anr('igtflhe sforapge ca’pacf%y | clﬁangeg‘gby clﬁangi ng
an area t¥er e edag povtinnrf the bunbangiihe gemmensipcirede can hecosrehigkercipaci t y
10 val ue can bihat hashgecimwnitithot isdilehgtogcihin clyapertddnstdfelgoirsdés eintled r ode 3
or the scannipg:slgectrode 1 for each pixel. Therefore, the external shape

of the el eCt;ﬁ%&&g‘z&M to be the sanme, so that the aperture ratio
can be maint 1 nif the storage capacity value is varied
for each pixel. Fudltér dbke31Bypré plamivigws blowiog ¢hey eonfiguration oftshlateral
i nterlayergg nsdlbgticHdld mefRddNiquid 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 insulating 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



15 the edge portion of the bus bar of the conmon el ectrode cahl PR RP05
thicker, so that a short circuit that is likely to occur in edge portions
of electrodes can be avoided. Twentieth Enbodi ment FIGS. 31A - 31B are
pl an views showi ng the configuration of a lateral 20 electric field nethod
liquid crystal display device according a gineteenth enbodi nent of the
present invention. FIGS. 32A - 32B are crg s-sectional views of the sane.
In the Second Enbodi ment, the interlayer insulating film2103 is disposed
bet ween the bus bar 40 of the common el ectrode and the pixel 25 electrode 3
to formthe capacitjve accunulation portion 7, but in the present

enbodi nent, a FErtroHsHRY Hedcepcpedinge fifffeainewbodigmnt of thecrriesrd i n an

i nterlayer insdhedrithg. f FIGS. 3drd- 34k asd @0y cHANAGHEWs VhY aine. changed by

changing an area thejegf, holniflk @%@ggﬁg%%g%gggﬁéﬁ%% 1.%51%%1%@%1 he

embodi nent, the storage capacity v ORI angi ng
the shape of t ABteslayering Itnlgﬁ%@ beigeen bhe gadroges comprismethe caprmre
el ectrode f ér eachmplateh.pofiier étoclmngelthe stonegeefapeacty fis ehllapixetedarthbed in

the Second Enb 3}2&&@ n®B8init O AVRE S cohBa¥ iRfio PovidelSn aﬁ)iﬁ%rrﬁ?'lar shape

of the electro an be. for to be the sane,, so at . the aperture ratio
can be mai nt ai ﬁ%ﬂﬁﬁﬁﬂ%g%targsﬂjﬁ S?‘fm fE2RAHY &3y R ‘é{ vicha pg@%iasrea% vari ed
for each pixel thaxgehty-first Enmbodi ment FIGS. 33A - 33B are plan views
3 howi ng t he g_onf i gur A]E:do@tﬂlngfto thd prabést iﬁbl?ﬁl{d@ﬁﬁ{tﬁ@&%ré’g@ @pX&tpvaldh a&FAIL @é

evi ce acc i i_nmen resen nyent, on. :
3an - 3ap 2l Chshabled FRAMD, STRAYETRRL LR dchfe BAR SRrod B bidhs b
Enbodi nent, a PN thrirmympp elecads for sagyrizel iTherefare, the evternpd shapsefl ati ng
fil mbetween t ke eleetrbdociashecforped s bgtHdwmanoopaddstiival in thedwaitizth on

portion 7 to chgnesihlat 3bekraAdEe Q?Qﬂﬁi‘é r}'at{ooganﬁgﬂ%iﬁité(iﬁled cbibthiieveRi£SENt
enbodi nent, however, a concave .portion J rovi, nan inte yer,
insul ating fil M §W5a5%"€p§?g"? € tsa‘f?&'tth‘(ﬁs?r g%"?’cm%geh“%@‘egﬁaﬁ E’ﬁg‘“gﬁn&r ea
t her eof . AdBor d#heigoricave hertionetherinterhiyerinsahating filen 5t eagge partémn ¢fithwal ue
fﬁn b10 Be c hzma@aatevgmﬁ%mﬁwu?wtﬂodemn?@%&k@% sb El?a_tjﬁi et_i@l# akflﬁé fm?shB or
external  shape Y GRS ERE TR Bt 8 BorBpd BT8R sB skSika (ore oo descr i bed
in the Twentieth Enddsheranin FKp 36hat355ha ligwid enystal digplay devices®asmi nt ai ned
constant even icbnstructed 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



the storage capacity value is varied for each pixel. Furthernolaauag2005
formng 15 the concave portion, the interlayer insulating filmin the edge
portion of the bus bar of the conmon el ectrode can be thicker, so that a
short circuit that is |likely to occur in edge portions of electrodes can
be avoided. As shown in FIG 35A - 35B, ag{iquid crystal display device was
constructed by nounting an image signal driving circuit 141 and a scanni ng
20 signal driving circuit 142 on a liquid crystal panel 140 having-an array
configuration of the respective enbodi nents described above and a

controller was us&ogl) te %r} rltero t he device. 35A
si ngl e- si ded f 1 i) deod geipsiing qsffaﬁmr@ﬁmteﬁém% fg:l%lﬁlsdn vi ng
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W th 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




different storage capacity, the present invention also can bé7EBBWWé@0§o
other configurations and can exhibit the effect thereof sufficiently. For
exanple, in 15 order to conpensate for the distortion of an imge signal
the present invention can be applied to the configuration in which the
storage capacity is reduced gradually fmemthe feeding end toward the
termnation of the inage signal. Myreover, the present invention can be
applied even in the case of changing the storage capacity to conpensate
for the characteristic difference 20 in driving circuits and for the
difference in the extern Wi T r.esy stance. .FEurthernor di spl a
mode of the ©iareLrgLea g Rl R PEAO G it B B e che
present i nventdnehyageththsseigppl i ed to any configuration as long as there is
an area which is not covered with a pixel electrode in a part of the pixe
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 naintained constant, and
electric fields in the display portion are kept evenly. Therefore,
deterioration and unevenness of display characteristics do not occur.

Mor eover, even in the case of forming a 30 light shield filmto inprove
contrast and so forth, a light shield filmwith a narrower wi dth than that
in a conventional configuration can be used, so that the aperture ratio
does not drop drastically. The invention may be enbodied in other forns

W t hout departing from the spirit or essential characteristics thereof.
The enbodi nents disclosed in 35 this application are to be considered in
all respects as illustrative and not limting. The scope of the invention
is indicated by the appended clains rather than by the foregoing
description, and all changes which cone within 7 January 2005 32 the
meani ng and range of equivalency of the clains are intended to be enbraced
therein. 7 January 2005 33 WHAT IS CLAIMED I'S: 1. An active matrix liquid
crystal display device conprising a capacitive accumnulation portion forned
by overl apping a pixel electrode, an insulating 5 |layer and a conmon

el ectrode for each pixel area, and a non-electrode area in a part of the
pi xel area which is not covered with a pixel electrode, wherein a

peri pheral shape of said capacitive accunul ation portion on a side
contacting said non-electrode area is substantially the sane between the
respective :



pi xel s, and a value of a storage capacity in said capacitive Slanyay 2% on
10 portion differs on a feeding side and on a term nation side, the val ue
on the feeding side being |arger than the value on the term nation side.

2. The liquid crystal display device according to claim1, wherein the
val ue of the storage capacity in said capggitive accunmulation portion is in
a 15 range from10 to less than 100 on the term nation side when the val ue
thereof on the feeding side is set to be 100. 3. The liquid crystal

di spl ay device according to claim1, wherein the value of the storage

capacity in s Gt urmul ation portion is varied 20 by form ng an
aperture in thgﬁi&&fleg d‘% (0] @Esl sing said capacitive accunulation portion.
4. The liquid crystal display device according to claim.1, wherein the
val ue of the sloragessagaeihytrixligal drgegatisflhy dedecesmpradihga cp@d{dﬁh@@ i's

varied 25 by CQ&M iE8p @xftf% f&&néd‘?}hme)ffa pﬁlgf&é%@?&e@?reé ﬁhxﬁ‘&ﬂé@ﬁ

capaC| tive _accumula I on, si on a

termi nati orP diaaféﬁf%ﬁcglina@n&re cdradg fergarhpiel @é@%&ga@n- slpgred ecﬂﬂeﬂ"éryst al
di spl ay devicea @aumfdhelgmbbazelaa»rmm;s ndtenedrad twith a pikel aleatinredd, etheyeinyi ng t he

P ehny DL ARSREFADOS EQTRALSROR SELBAREAC)L IR dSFUTL AT 0L o1
portion either® adﬁ gfeéeé%i ﬁ&a’éﬁarléc?f‘g%ﬁngﬁg%ﬁb"r Saég‘?g tl‘ﬁeﬁﬁgb‘bﬁesl’ﬁ‘%’r ¥&ction side
of said commonpigtlscandaaal®Bfe storhge Fappeits iv syistapadtispheguuddetior accor di ng
to clai m 410 Whgdrgion diffiérs odleRedihg SAleChnd otfh t&hnAaLGENUSdE StheRFafue/@igR from 10

to |l ess than i reof on the
feedi ng side }%gs%% §&e%elﬁq{?gk&§h g%gpgﬁf%éﬁﬁiggm ﬁgn%?%w d crystal

di spl ay device according to claim 1, wher ein the value of the storage
capacity in sa2d caﬂﬂmﬁqméc@ewﬂidpﬁymw&omg& 1701 Bchvhéaywtakyl ng a
t hi ckness of %ﬁ@k@fde%ragé il Ja?h&ﬁ%’ﬁb 8% JortfeRNAEh i ve
accunul atﬁ porti &I@ i (i'l d|s %%/ ev ceaﬁ [
claim7, r eTAREL AT ﬂl%%@ﬁ% ‘Hb eiEERmaf ereo
conpri si ng saieh Bepledingeile inseitnbledi00on port i on isin a range from nore
than 100 to Iess than 300 when the thickness t hereof on the feeding side

is set to be Th tal displa Vi C cord ng to
claim7, where heh uﬁ%? ﬁ‘f}‘é ‘?vé??fc?lﬁifrég’ﬁocg CRE filmare
formed to var yvqlﬁg of ﬂ}e(ﬁtw@gg capacity in said capacitive accumulation portmn 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.



of the interlayer insulating film 15 10. The liquid crystal G1%8FH2%8vi ce
according to claim9, wherein said two or nore layers of interlayer
insulating filns are formed as a first dielectric -layer and a second
dielectric layer. 11. The liquid crystal display device according to claim
10, wherein an 20 aperture is fornmed in 34id second dielectric |ayer, and
the storage capacity value is changed by changing an area of said
aperture. 12. The liquid crystal display device according to claim11,
wherein said second dielectric |layer is conposed of a different conponent

fromthat in said 2fd lﬁdlﬁ& c@s%l%é;ﬂhf d!aﬂ)f@ﬁccofltﬁgg I(h nilqu{v efdiY %ltléal

di spl ay device cl rern sal evice Is at

| east one |iqui’ glc(?r(’yg’? & oﬁggﬁf”é ltti'é\‘}lS@ﬁ?@%&“@&c?%ﬂfﬁonlm?’é}s WrEdt ri c
field type act by@amang i thickeessdf enystealayer sisitbayingdilincesngmiting 84idt wi st ed
nemati c (TN) tydgacatle AceumBldtion dor@ibih.d crystal display device. 14. The
liquid crysgal di spl ay device according to claiml1l, wherein a width of
said pixel electrode is wider than a width of said conmon el ectrode. 35 15.
The liquid cry8tal diteicud gestaddigdendeniegaccordinataslaim Ghwhevein sheni dth  of
sai d pixel el ethitlgss ofthrdntealsger ifsalntthgiltd bodfrisak daldapReatiob ect rode. 7

January 2005 3écchmaﬁsn g@cuhqf A3kl AhAhaY AIEX168 ARECLAIGd anch i M 1

wherein the c |ve
wiring. 17. Th en.ghe eéyl%ﬁé@?!f’ée&&‘b'&éﬁ%g to claimi, wher ein

the 5 neah® for vary| ng the value of the storage capacity in said

g a]LOaCI tive accgml atT‘lﬁrhcﬁ@dl t:ﬂy%l lﬁsﬂafaévg%{@&gﬂﬁﬁio Aaln? '?fWHé&fe?ﬁ l:v%'ox()f
ef orming or
changi ngga t hi l(ﬁ%ﬁ iaé’gr LaryF Eilet Oﬁnleﬁn%o VaW%%?%h@%nﬁqSQJI D

CRYSTAL DI SPLAqfﬂbEW‘@éayql’rﬁnguiaémﬁrﬁlﬁ'ctl ve matrix liquid crystal display
devi ce conprising a capacitive accunul ation portion formed by overl appi ng

a pixel elggtregle, r e de. for.,each
pi xel ar eaﬁfran a nﬁeﬂﬁ&k&%ﬁ%#ﬂf&eg&aéo B R) gjmgk‘g eIgimsaidnich i s
not covered wi ?"ﬁ“°aIIBP’S@eIF‘ye%IO@EF?’%P@rIW@P@F&ﬁBnbéfq fﬁﬁ@?‘gﬁs afaplediglecisis d
capacitive acclayet and asepaodididectriobayersi de contacting said non-el ectrode

area is substantlally the sane between the respective pixels, and a value

of a storage Cff)aC' t‘I}f)elhqu_l cr.srs’é:fsf:i1 %1 '1 (Yewce 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.



accunul ation portion differs on a feeding side and on a tern{%%WFﬂﬁggpae,
the value on the feeding side being |larger than the val ue on the

term nation side. Thereby, a constant aperture ratio can be nmaintai ned by
changi ng the storage capacity value for each pixel. Furthernore, by using
a lateral electric field nethod liquid cggystal display device, the storage
capacity value can be changed while nmaintaining the aperture ratio of the
pi xel constant, and the electric fields applied to the liquid crystal

| ayer in the display portion can be kept evenly As a result,

deterioration gad U%‘éq{Hh‘}‘&é?Qial%%‘?é Pevife hALAGLAL osc%lélfﬁldﬁh&%n geur.

Moreover, even in the case usin 49 to I'nprove
contrast and sHREGHVR acgupplation Partien;ist PW‘W’I A SCATHURE SREPEW dth  than t hat
in a conventional configuration can be used, so that the aperture ratio

does not drop gy astimgallgid crystal display device according to claim 1, wherein the
5 means for varying the value of the storage capacity in said capacitive
accumulation portion is a combination of a configuration of deforming or
opening a shape of the electrode with a configuration of changing a thickness
of an interlayer insulating film.





