4 March 2005 ACT] VE; MATRI X LI QUI D CRYSTAL DI SPLAY ELEMENT BACKGROUND OF THE
| N\VENTION Field of the Invention The present invention relates to an
active matrix liquid crystal display el enent which incl udb¥asnops
transistors for individually performng witing control on each pixel.
Description of the Related Art Wth rapid progress in technol ogy for
producing | arge- si ZesTvii lirs £ A 1013 cRYSSATP G sBr.ayd¥akivkur | iquid
crystal display elenments (LCD el enents), many attenpts have been nade in
recent years to meet various requirenents arising in the production of
such LCD el enents. For i uJds u e flicker reduction
is particularly inportant, éggﬁ@gﬁﬁ {)gkgl'if@ Jé'i%%% i ncreasingly
serious problemin view of thadrcax tHeE MG veh@Wand | arge-si zed,

hi gh-resol ution LCD el enents. More specifically, in an active matrix LCD
~element, which i ncFﬂaegras?ﬁ"&nls’?%%‘?l‘(fhe?@l%% dro eaf geetadet pagsix" p| xel
transistor ) p d er d ent | ntrolll
witing of a s%ﬁ%l%g&sﬁgggt% d/dlggjl)%? %Te’%ﬁ %ﬁgggl %eqyll{dg -3 Ied
feed-t hrough vbtramgpestass g?@mettauediﬂbem;a 18 it rif e Sird kA b g SOﬁufGBd OFF.
In an LCD el enent qf | ar ger size . and higher resolution, a pulse input
to the gate el%%t?%%é Pgifxegach pi xel transistor has a substantially

rect angul ar waveform at a suplsbrapdionhekeehe( ReigtBafAgE referred to as
"gate signal supply end")., while it has a round waveformat a term nal
end thereof 3 4 Mar¥htBoosrihepEiogatessr ineflaghap kauvast onyjapeodughad

tern‘nal end" )large—SLZed, high-resolution, hlgh—plcture-quallty

liquid crystal display elements (LCD elements), many
attempts have been made in recent years to meet various

requirements arising in the production of such L.CD elements.

For improved picture quality, image flicker reduction is
particularly 4important, because flicker becomes an
increasingly serious probleﬁ in view of the recent trend
toward large-sized, high-resolution LCD elements.

Mpre épecifically, in an active matrix LCD element,
which includes a transistor (hereinafter referred to as
"pixel transistor") provided for eﬁery pixel forr
indgpendentlyﬁontrollingwritingofasourcesignal(video
signal) in the pixel, the so-called feed—throﬁgh'voltaée
1ls generated wﬁen a pixel transistor is turned OFF. 1In
an ﬁCD element of & larger size and higher resolution, a
_pullse input to the gate electrode of each pixel transistor
has a substantially rectanguiar waveform at a supply end
thereof (hereinafter referred to as "gate signal supply

end"),whileithasaroundwaveformat a terminal end thereof




because of high |oad, which | eads to a noticeabl e phenonenon called
" "recharging" at the gate signal term nal end. The generzs@hon %1"9 5he
feed-t hrough vol tage conbined with the recharging pheno 8%h8%i ts in
such a situation that where gate lines extend laterally on the inmge
display plane . (hereinafter referred to as "screen"), the potenti al
mai nt ai ned by Lxels_on the right side of the screen differs fromthat
on the left si gggrg%ésﬁ?grcﬁge‘?rr (grt}:o aF oﬁB&?eﬁ?‘g'b%ieH’tIf%’rnTJaeﬁ‘d]te)nti al of
an opposed el eokrade} ofisi glel 6aa] RBdcha A € ARRIY ceh® 183 R nEdRGE O the
even nunbered franmes and odd nunbered franes of the LCD el enent, the value
of the opposedCpdteft'tchatd g "agtoths ¥ teosignahatieamdniad emd- s@heen. In

such a case, tQhg,avgragg yAl Lggn t i.ch. cauges. hi mver i ng
phenomenon capl gd %I i cker itgl%t ﬁ%éFogéglg%#% v\?ﬂeiiet,raeg 1 ﬁém fLPFervélhce%hB:‘et ween

an even nunber gdchaaginanphancoehonunder etk fimmnmch i tdigvaddoagenappl ied to
the LCD el enent_exceeds an allowable ran This is a serious drawback in

e.
picture quali FPeTATEEIEHAS eotent V}@tf‘ﬁ?glﬁPB&%T%gﬂP§696§§d’,lanﬁor

instance, in JapapesgaPaéENkKakabaPul) i gat kop, Nosy) | 51:35255%%3 13%3) and
.11-84428 (1999). According to the attenpt, flicker is reduced by setting

t he val ues of Maipheire@des tdfe aizedsage Wupadiohdr sadd &f ddpacictreenf or ned
- between the ga t i xel el rode of i.xel transistor
aFsfoELEO0E Al %K(Slhéactlg%%esf‘ge' h ptheﬁ,seé’tarsc?dew &PBaci tor)

(hereinafter referred to as""gate 0 "~ pixel
so as to slighahyppasydiependt 0. (anpdaaati=anss idh 6o S€d eakctkaaed on the
fact that they, fect the feed-through voltage. 2 4 March 2005 However,

even if capacitd RN S8t Y dife 2PRAFatR¢ sirndot kR Igate thieereBde to
pi xel el ectr odgumbered frames and odd numbered frames of the LCD element,

the value of the opposed potential varies according to
locations in the screen. 1In such a case, the average value
ils normally set, which causes a shimmering_phenomenon
called flicker in the locations where the difference
between an even numbered frame and an odd numbered frame
in the voltage applied to the LCD element exceeds an
allowable range. This is a serious drawback in picture
quality. An attempt to solve this problem is disclosed,
for instance, in Japaneée Pate.nt Kokai Publication Nos.
5-232509 (1993) énd 11-84428 (19992). According to the
attempt, flicker is reduced by setting the vélues of
ca_pacitances of a storage capacihtor and a capacitor fornmed
between the gate electrode and pixel electrode of a pixel
transistor (hereinafter referred f_o as "gate electrode to
pixel electrode capacitor) so as to slightly vary depending
on locations in the.screen,'based on the fact.that they

affect the feed—through voltage.




capacitor are set in the manner described above, the actual values of the
capaci tances sometimes are not equal to their .respectivgudefisghsval ues.
Since the feed-through'voltage affects the potential which is finally
mai nt ai ned by the pixels and is dependent of the capacitances of the
storage capacitor and the gate electrode to pixel electrode capacitor,

the potential nmaintg hy the pixels wll var if the val ues of these
capaci tances vary. [T teﬁ’ee%ot gr‘lrfelgal ﬂ:va‘ﬁpaﬁcf’btr?'%ésesunfjform? hridfgisst t he

screen, flickecapanitbe pmeyerkedghyesididitrRrd] 66t bRdelNe 1QRRGSRE
potential so as to apply the sane voltage to the even nunbered franmes and
odd number ed fFEREBSIBPT e T 1ip Brenannen dassrdbedrabirmdthematasds wher e

t he degree of i al ri.ati i niformwthin t creen,
even i f the opggg‘ég%gg‘?éﬁf - cilggg ?Ssﬁ“a& glténe%sé- %ngﬁpﬁ%/g&flh‘éogg‘ﬁérvol t age
to the even nuebpeetivadesdgnmuabesed foiamestiod feba- kEDoehRWIitage

di fferent voltaggs are unavoi dably caused in the _even nunbered and odd
nunber ed frame®-ofCthetTBod® FRiEBEs figgildasmaintained gy, the

consequence, OpP$RéVEGSiEldddeiiaentPe Qe EQﬁaEf‘k’éx‘?@egfof\/@l‘ié %ttiogg%e.i n the

capaci tances of the storage capacitor and the gate el ectrode to pixel
el ectrode cap2@Poites gRdt Wengfbeniedgatiredeattier nsxel thlecgabde
ich i tance of

el ect rodes, pi r t hers. fine the . ca '
the storage ca%gﬂé?(?%‘?&%hgqlg ﬁ’eoa%a tgag'é%f%a e“etdgg itxglp’e’feejtﬁygggvé‘ﬁb’aci tor,
t he phot omasksif thetvelag:s pattheskSe & Sci tEHaRerhyy al I1gNelle 0 tkhdtiaihe area

of the overl aﬁgﬁj regi on where these patterns are overl apped 3 4 March
2005 t hrough i %ﬂ‘ﬂb ¥ P RS APESUPRBRT| B AP v flldSker) gpanese

Patent Kokai Aublyreidndaa\Bg. s finf7d 3 da13%0)ndNehe &A% d H32ENLBAYE
proposes a nethod for solving this :
S0 as to apply the same voltage to the even numbered frames
and odd numbered frames of the LCD element. On the other
hand, in cases where the degree of the potential variation
is not uniform within the screen, even if the opposed
potential is adjusted so as i:o apply the same voltage to
the even numbered and odd numbered frames of the LCD element,
different voltages are unavoidably caused J.n the even
numbered and odd numbered framés of the LCD element in some
- regions. This is, in consequence, observed as flicker,
Onie of the causes of variations in the capacitances of the
storage capacitor and the gate electrode to pixel electvi*ode
‘capacitor is that when forming the p'atterns of the gate
electrodes, pixel electrodes and others which define the
capacitance of the storage capacitor and the gate electrode
to pixel electrode capacitor, the photomasks for these

patterns are improperly aligned so that the area of the

overlapped region where these patterns are. overlapped




problem 1In these publications, pixel electrodes and gate el ectrodes
intersect each other in cross formso that the values ofy\1he,egpaci t ances
are not affected by the msalignment of the. photomasks. An alternative is
di scl osed, for instance, in Japanese Patent Kokai Publication No. 5-119347
(1993), according to which two transistors are connected in parallel and

the first trapgi . d transistor_are .arrgnged so as to be
connected to the gggéce eiie%ﬁ%ggggﬁng Fﬁ‘efla?%isnfroe'? At gﬁg(i?&s%%@f?vm Y,
such that the veptheak Patdrat KoRahi puBIetawmSiv REsS WU SR $91q 18kai)Nana

el ectrodes is —reversed, thereby conpensating for the msalignnent of the

y
phot onmasks. Th&-féthods?A8dcPrBEd PEaPPEEE & dailigd dirmssubptidnthisat

m sal i gnment ogeypsennl o Bt §oit1985 (1303 | Fxdf LlocRRdaRE RGNl LY ar TO
the gate lines and are effectivé as ar as seﬁlgnrren ocedrs Th-%uch

directions. |nelactrodememtrsaldigeaehtodoetiris onbysi foparsal kRhtwikd or
perpendicularl¥a#o t he a%e lines, flicker is unlikely to reach a

probl ematic | eVal"8d Ofat *PheCEPASHIERHE8d 3P t ARE 3HEe kR ePiet RIS, The

reason for thigiksrifbestchom Ak YHENUNLAGT S Nk 24RLEARELFBNNAS Wi thin
the screen in principle and can be basically elimnated by adjusting
opposed potent 3aFClafete &fiex HowbA®ce .ot har daBemesforPatemt arfoekaisi nce

reticles (photpggpksa ray. r (agt.i matrj x supstrates) have
certain tenperatures %f&g lf/ﬁr&lr g 1?3’%?%2??2?% 'C(g)%#:%{?gi“re’ﬂt{éo o‘%’}'r?%hchtgﬁ’l cal
expansi on, thetrassistomonsarn tdunmeapaa tancparall l1ehe &ioOr age Gapaai tor

and the gate e} ect rﬁ%de tgar{{a' X%|ﬁ el ectrode capacitor which corrdepond to
" misalignment nEARHHEEYU V8 GECQELetTRPEAFROT MRT S AR IRl eTO &%cert ai n

- condi ti on. in W Che connected to the source electrode and the drain
electrode respectively, such that the vertical
relationship between the source and drain electrodes is
reverséd, thereby compensating for the misalignment of the
rhotomasks.

The methods described‘earlier are made on assumption
that misalignment occurs only in directions parallel with

- and pelrpendioular to the gate lines and are effective as
far as misalignment occurs in such directions. In fact,
when misalignment occurs only in parallel with ér
perpendicularly to the gate lines, flicker is unlikely to
reach a problematic level so that there is no need to také
the above methods. The reason for this is that such
misalignment occurs in a uniform manner within the screen
in principle and can be basically eliminated by adjusting

.opposedpotential. There are, however, other cases. For-
instance,sincereticles(photomasks)andarraysubstrates

(active matrix substrates) have certain temperatures or




tenperature fluctuation, reticle or substrate deflection, or the |like
occurs. Further, where a pattern for inmage display regi ONGiarRh 2805 ar r ay
substrate is forned by repeating exposure a plurality of tines wth a
stepper as shown in Japanese Patent Kokai PublicationNo.2000-2889, the
- degree of msalignment may vary according to the exposed regions. It is

concei vable th ab = | bed t hods, are. uited for use in these

- cases. Anot here%rﬁj&%?n ca‘géslgf_g?él\?/%;?lpgti%s nl“%&? réf%%%ac?’f%%%’son of tfe
storage capaci tariattbideigaie el@eiciadacee piExehe etesifodegapALor is
devi ation of the widths of patterns for the gate el ectrodes, the pixel

el ectrodes and®dfH&es9atpdittfieiedeidsi pireh dectnafe gappaiton Weigly caused

by poor contrgblabipéty i8 aiegeaghinghegmehgcoﬁsee %Hsﬂ%r s iy The

~above-descri bed conventional nethods cannot ichis
nore serious twhbkhimetheai sgriegnmemdesf 4 heepheaioneskditlipnt Annawidmher e
have been propgsed no efng%%¥e neans in.. desi as a nethod for solving

Siperatute FIHetUnt Lo, ced 1q1C oF FubaTrate QTSR I ¢ ed ¢ o

t he above proble ere

an al l owabl e sangs e Ydduald .NgFruathat] ORRel-8 & NSat CARACHSANGRYOf the
storage capacitor and the gate electrode to pixel electrode capacitor in
the screen by 44§RYaXTFAgLeRe CARURBEYY 6L DShFRGE ishboraphpytmaeatyees and 5
4 March 2005 pLOeassldd bealkahqyes r t chi nd_wet_ etching in
the fabrication process %f {he g?r%ﬁ%ﬂ%ﬁ%r&% %&Egg?%wa?ﬁ&or“éncéﬁt
progress in thtamees copaktet t Eokharfydlsized oniigh2zoocespi sl | @Re degree

hi gh- pi ct ure- abutallni.t%]_gCD el Ement s, the allowable range for the |evel of
flicker becones M ARMABF &' YREY a8F o iR FAdReorTRAT PR FSI9i9Scessi ng

techni ques no 1#NGelconceivable that the above-described methods are
suited for use in these cases. '

- Anothermajorcauseofvariationsinthecmpacitances
of the storage capacitor and the gate electrode to pixel
electrode capacitor is deviation of the widths of patterns
for the gate electrodes, thé pixel eiectrodes and others
from their design values, the deviation being caused by
poor controllability in a photolithography or etching
process. The above-describedconventional methods cannot
solve this problem which is more serious than the
‘misaligonment of the photomasks.

Up to now, there have been proposed no effective means
in design, as a method for solving'the above problem.
Therefore, increases in flicker are somehow limited to an
allowable range by restricting wvariations in the
capacitances of the storage capacitor and the gate
qlectrode to pixel electrode capacitor in the screen by

improving the accuracy of photolithography techniques and




successfully restrict the level of flicker within the all owable range.
SUMMARY OF THE | NVENTI ON Enbodi nents of the present invention are directed
to overcom ng the problens described earlier and a primary object is
therefore to provide an active matrix liquid crystal displapy.glesgsdy and
active matrix liquid crystal which are capable of reducing flicker.

di splay In accordance with an aspect of the present invention, there is
provided an active matrix liquid crystal display, elenent conprising: a

D oral ty of "SoUPtE ooty SR £ Sy FUoIiR% SHohaH Sl ty of
‘gate lines arr@apgeshsi@atford @rofdRr $eCtnt herplurabitcel seukee limes in a
plan view, for transmtting a gate signal; a plurality of pixels defined
by the plural i t5¢CBRt sBUPERESSI rids Hitd d¢feloprental Pty lafgggateedi nbsdhehi ch

i ntersect each and ¢ N ' | NRGEe i ney i xel
el ectrode pr ovi%%gﬂﬁl?%'eeg%%:cigﬁ Q%ﬁi‘g% osed eg{g%%%dghga%lﬁga%ﬂh% pi xel
el ectrode acrossnege |fogquiclde cieyst alf [fayerer hegivesagerec apdoidrer styjcovsaded f or

“pixel for_hol di I t lied bet i t ding pi xel
el ect rode and (HE" oppited FEErBaL, PATATH xef“PPAHSTst 0P priUded f or

every pixel, havwtgstuBQUEESS rete Ghe Olee] aoflriifkeel REtniadenand 18wgsitee
el ectrode 6 4 March 2005 which are connected to a correspondi ng one of the
source |ines, ¥&8%8%rrespondi ng one of the pixel electrodes and a

correspondi ng one of the gate dyv@ay’ §5PH%E I MREGrrafRd being turned ON or
OFF by the gate signal, wherein an index B given by B = Lst/Lgd is equal

to or greater than Fubgdheeats achethphprgsehendnhemgfionherst ciagetedapaci tor is
Lst and a overcoming the problems described earlier and a primary
object is therefore to provide an active matrix liquid crystal
display element and active matrix liquid crystal display
which are capable of reducing flicker.
In accordance with an aspect of the present invention,
there is provided an active matrix liquid crystal display
element comprising: a plurality of source lines for
transmitting a video signal; a plurality of gate lines
arranged so as to intersect the plurality of source lines in a

plan view, for transmitting a gate signal; a plurality of

pixels defined by the plurality of source lines and the

plurality of gate lines which intersect each other and
constituting an image display plane; a pixel electrode provided
for every pixel; an opposed electrode facing the pixel
electrode across a liquid crystal layer; a storage capacitor
provided for every pixel for holding a voltage applied between
its corresponding pixel electrode and the opposed electrode;
and a pixel transistor provided for every pixel, having a

source electrode, a drain electrode and a gate electrode




periphery length of a gate electrode to pixel electrode capacitor, which
"is a capacitor formed between the gate el ectrode of the4q\iﬂ§gﬂ] bb@nSi st or
and pixel electrode, is Lgd. To maintain the feed-through Vvol tzage within
‘the image display plane at a constant value, the index B, that is,

Lst/Lgd may be twice the. ratio of the capacitance value of the storage
capacitor to t L L ANGR 0 r.o o]

el ectrode capa??%ggl.ogfl%e opt iéﬁﬁf%\?a{iu%ggﬂ%%rf%ﬁlva%%glevgﬁugg%fé e 9 ndex B
are about 15 t #ing§. amd@abmsapohldiing 8he pespectpivellyel@ntirbaestied sdhand,
.the index B of the prior art is about 6 at the nost. By virtue of this
arrangenent , tﬁgrf:?ﬁg?ﬁgf?%ﬁnﬁ‘f"ti hiBe gat&dt 1M HEERP OO L oty wePAite % | mage
di splay plane gapneBeofiest ok af S Ak of lsliﬁhsEL,C@HeP@iﬁe&L&l%ﬁ%e;@% far as
the index value B does not exceed its upper limt to an extreme extent.
The i ndex B nmagivendimb$ anks bl kgd rishganalr bm dd arzat@z. tEAnS7 endismes
adequate flicker, ction. A periphery Jength Lof qf the te electrode to
pi xel electro %IZ Li%:?lt-%;le\ﬂ?et?ll toﬁegg?xse*of FAn SRS o ﬁﬁgﬁfg and a _
non- cont i nui t ypetapke rAyldieytis ek as gagd andctbeabnedexp Bie TR o 1@ideen by B
= Lst/Lof. This enables flicker reduction by use of the sinple index B. 7
4 March 2005 ACPREFTHHRTy IR H-9.6n caPachEogatereedcheBirer Iyt wate

el ectrode capagil@f-dieny s b_ﬁegsfs@al t2ARSH S0k 4a plxeliSe1 SORLS QY LY State
may be used as Lgd and the index B.nay be given by B = Lst/Lon. Wth this

~arrangenent, flgdkelTo nathicarinhhpfeaede tdirougd wiiipee videln Bhedmagesi bl e

.~ for LCD el emep} fgvi ng o _gate el ectrode to pixel .electro cgpacitor in
. 't_ihe non- cont i nu.%}:))/ &d%e-ne at a cons anl? value, the index éf c1:%1att is,
Lst/Lgd may be twice the ratio of the capacitance value

of the storage capacitor to the capacitance value of the

gate electrode to pixel electrode capacitor. The optimum

value and allowable value of the index B are about 15 to

25 and about 11 to 37, respectively. On the other hand,

‘the index B of the prior art is about 6at the most. By

virtue of 'this arrangement, the fluctuation of the
feed-through voltage within the image display plane can
be restricted so that flicker can be reduced, as far as
the index value B does not exceed its upper limit to an
extreme extent. '

The index B may be substantially ranges from 11 to

"37. This enables adequate flicker reduction.

A periphery length Lof of the gate electrode to pixel
electrode capacitor when the pixel transistor.is in its
nén-continuity state may be used as Lgd and the index B
maybegivenbyB==Lst/Lof. This enables flicker reduction

by use of the simple index B.



Accordi ng to another aspect of the present invention, there is provided an
active matrix LCD elenent conprising: a plurality of source lines for
transmtting a_ video signal; a plurality of gate lines arranged so as to
“intersect the plurality of source lines in a plan view for transnlttlng a
gate si'gnal; a plurality of pixels defined by the plurality"&tstifrce

| ines and the plurality of gate lines which intersect each other and
constituting an image display plane; a pixel electrode provided for every
pi xel ; an opposed ehepériptery atdmy@nt hen poXethel Retr edectacrnes soapitdiqui d
~crystal layer; a_storage capacitor provided for. every pixel for holding a
vol t age appl i ed SH&f i FPACEEPF e ¥PBRIIERG Pixel BratS69E dfd ithe %Spposed

el ectrode; and . gnpixelt 5aREE SELAF Ko a¥bdeds 1o engrihdPikglkx Bayipgea
source el ectrode, a drain electrode and a gate el ectrode which are

connected to a @@Vﬁ@sﬁwnd$ng ol /3font: heWstdur tlis | rmesnoemssdrr eSporidirng one
of the pixel electr des rrespo ne of the I
respectively, anad%eﬁﬁa u?%% &ﬁ%ﬂ gj'r';&ﬁe ga%e %? 1£§ L eﬁé%h an

i ndex D given bkyehests]| ﬁafriﬁ@l Giot @‘Sﬁe +eﬂ:éf:ﬁi'odé [ tbstplteﬂoféidiﬂﬁ]ode
substantial ly ranges from0.6 to 1.5, where the value .of capacitance

bet ween the pi x&F @?%E%?dﬁbtaﬁdn?%e‘Hﬁﬁ€§éay 2t¥& T ode which face each

other across the 8 4aMuGNngd005d i quhsidyst ghpd@yeroks Ghe, thesent
capaci tance value of the storage capacitor is Cst, the capacitance val ue

of a gate el ectpridgipg, pﬁhéreeﬂécpﬁeﬂed@ﬁpa@l@@ﬂﬂewﬁﬂthuq§C§ céemradi t or

formed between [he 9§{n el eg&ﬁ?Qfltsﬁdof{ k%eum:é(egr%eesl fj‘ﬁot.r:r Q:q:%hs%{e%l gh% pi xel

transistor is in | ti nul ers perip f the
storage capaC|tvﬂdem Slbsib.andﬂmhelpey|¢ﬁuna¢eoﬂihhe gatangeel eet ragdeot 0
pixel intersect the plurality of source lines in a plan view for
transmitting a gate signal; a plurality of pixels defined by
the plurality of source lines and the plurality of gate lines
which intersect each other and constituting an image display
plane; a pixel electrode provided for every pixel; an

opposed electrode facing the pixel electrode across a

ligquid crystal layer; a storage capacitor provided for

every pixel for holding a voltage applied between its

corresponding pixel electrode and the opposed electrode;
and a pixel transistor provided for every pixel, having a
source electrode, a drain electrode and a gate electrode
which are connected to a corresponding one of the source
lines, a corresponding one of the pixel electrodes and a
corresponding one of the gate lines respectively, and being
turned ON or OFF by the gate signal, wherein an index D given
by D = [Cof/(Cle + Cst + Cof)] X [(Lst + ILof)/Lof]
substantially ranges from 0.6 to 1.5, where the wvalue of
capacitance between the pixel electrode and the opposed

electrode which face each other across the




el ectrode capacitor when the pixel transistor is inits non- continuity
state is Lof. This enables adequate flicker reduction by use of the sinple
i ndex D. According to yet another aspect of the present invention, there
is provided an active nmatrix LCD elenent conprising: a plurality of source
lines for transmtting a video signal; a plurality of gaté Y4%és>®Pr anged

'so as to intersect the plurality of source lines in a plan view, for
transmtting a gate signal; a plurality of pixels defined by the plurality
of source |inesiagsid heyptalr aldyley afs gake lkheesapdiiehned Ntensecdt eaeh ot her
and constituting an immage display plane; a pixel electrode provided for
every pixel; anSbpfid8ed?BreEtOFode hei et REPFikdICsh| GO Fcrdds a
liquid crystal Layefyod %orgggefap@féctt%d@r%&_%thr eyl oh Pingel of or

hol ding a voltage applied between its correspondi ng pi xel electrode and

t he opposed el ectpodéor afidmeedpibeglvetn abkd sgare pelodtdedt f ord  Bher pixsilxel
havi ng a sourceeﬁleegtcgcpde, a dr%ihn el ectroge and A, gate erl1 ec%godgonMi ch

- are connected to acc]f)rr‘s'aésp"(%n‘:fjril ng SnePbtet haTAUHIREE | ifest alcorrespondi ng
one of the pixekont€inRety edese drdcos €he espandivngr ame oforabe gakeiddrnes

respectively, and being turned ON or OFF by the gate signal, wherein an

i ndex D given byS BSY [@¥h/ 8 PoFieary+ C’éorﬁy“}9 FAECAVRPIFTIOlS 5 [PPIS$t +Lon)

/'Lon] substanti ghldHa00&DaE QP Qnbnt frel pAxe1l WRHS: 4hs MBIl UR 9fs Capaci tance

bet ween the pi xel electrode and the opposed el ectrode which face each

ot her across theontinguiwl ctgss alisl ajef. | §hig c enphkesc apdeduadncefMalkge of the

st or age capaci t(1)_,[:’OhilcstJ.‘Cost}b tuhee %%p cei ts%pﬂc%vlarlcté(}a{ Bf a gate electrode to

pi xel el ectrode capaci tor? Wi ¢ S a capacitor fornmed between the gate

el ectrode and the pix®&lordehg@ctidgetWhenotike phxgdct r @S| shor present! ts:

continuity

invention, there is provided an active matrix LCD element
comprising: a plurality of source lines for transmitting a videco
signal; a plurality of gate lines arranged so as to intersect
the plurality of source lines in a plan view, for
transmitting a gate signal; a plurality of pixels defined by the
plurality of source lines and the plurality of gate lines which
intersect each other and constituting an image display plane; a
pixel electrode provided for every pixel; an opposed electrode
facing the pixel electrode across a liquid crystal layer; a

storage capacitor provided for every pixel for holding a

voltage applied between its corresponding pixel electrode and
the opposed electrede; and a pixel transistor provided for
every pixel, having a source electrode, a drain electrode and a
gate electrode which are connected to a correspending one of the
source lines, a corresponding one of the pixel electrodes and
a corresponding cne of the gate lines respectively, and being
turned ON or OFF by the gate signal, wherein an index D given by
D = [Con/(Clc + Cst + Con)]




~state is Con, the periphery length of the storage capacitor is Lst, and
the periphery length of the gate electrode to pixel el e(itl\ﬁé)rgﬁg@ﬁflad tor

when. the pixel transistor Is in its continuity state Is Lon.” this
arrangenment, flicker reduction by use of the sinple index Dis possible
for LCD el enments having no gate electrode to pixel electrode capacitor in
the non-continuity state. The active matrix LCD el enent nay be of a
reflective tygée [\/\(A%'@rtei"ﬁ‘%’ﬁﬁtﬂ%e?“gfgﬁﬁbﬁ%l?§a€§ﬁﬁo§’éa’“ -6atPek%cting f
il'm This enabkReréttHeOvaI @t ¥FJcafhcitdRSPBekivkenOfnd BexedREIddt @ deAt i O Of
the LCD el ement, thereby achieving sufficient flicker reduction. At |east
either the capakfitdifcerharae freqifods vhage facgpaerh srthmr apsoeagdei t ance
value of the g 59]4;9 i xel e 0 C ito b et
according to g%‘g?tfé?r\lltsyra-oné ?ﬁg %ﬁtcé ‘i %felé %L}%at%g%ﬁ{rréaeg&agi%ép?gf%p ane,
and the index 8tesygbeageicidsooidi Oigt ! ahicheapatitagee Filue efiadl@Rxe t toO
restrict the gegeration of flicker due to round gate signals. At |east a

portion of the®pRFFpPETy '8 BixPladiesifdodss erRecibees Whick cbhis@itute

the storage capaghéofoPasrkd dolbkebn AHD galel d1EIU G e HEG! AHYYid1Shape. i n
a plan view This enables it to easily set Lst long. At |least a portion of

t'he periphery ®ieatr¢daswhemethefpidadctradessthicle donst s tasnd: inwd tyt or age
capaci tor has g saw.tes htﬁ? & 4 e%gpi&? 1yljlg\él. This also enabl.es it to
e : . t

easily set Lst [ong. At |'eas %(%ne of @l ectiodes whi ehot2BRSIRATTE °Fhe

st orage capacii®mstasaan thé gichaphehgpechgth gf ahevhave elddésSrads@cenabl es

It to easily se:{ Lst Iong_. I n addition, _

. Pixel electrode capacitor when the pixel transistor is in
its continuity state is Lon.- With this afrangement,
flicker reduction by use of the simple index D is possible
forLCDelementshavingnogateelectrodetopixe;electfode

;o _  capacitor in the non-continuity state.

The active matrix LCD element may be of a reflective

typewhereinthepixelelectrodeiscomposedofaxeflecting'
£ilm. This enables it to prolong Lst irrespective of the
aperture ratio of the LCD element, thereby achieving

sufficient flicker reduction.

At least either the capacitance value of the storage
capacitor or the capacitance value of the gate electrode
to pixel electrode capacitor may be set according to

" positions along the gate lines of the image display plane,
and the index B may be set according to the setting. This
enables it to restrict the generation 6f flicker due to
round gate signals.

| At 1east a portion of the periphery of at least one

of electrodes which constitute the storage capacitor has
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since this electrode can be partially | apped over a black matrix, an

i ncreased aperture ratio as well as an electric field SQ'I\%? 0§ffect
upon the source lines can be attained. At |east one of elecC es whi ch
constitute the storage capacitor has an annul ar shape in a plan view. This
al so nmakes it. possible to-easily set Lst long. In addition, since this

el ectrode can partially | apped pver. a bl ack X, an.increased
aperture rati oggs raelqu aslyﬁﬁcggré% t Shapg i §I’i’1€|ndYJr@WeFP€'5te'l?ﬁ’dﬁst he
source lines cam ke eakhiaynedt Agtlgaﬁg one of el ectrodes which constitute
the storage capacitor has a neander shape in a plan view Wth this
arrangenment, Lst carftbde@adi fyPaetieong. the Rewitherne off atl beasodes which
constitute the,stof 96 . a n_.a view. Wth
this arrangerrenf'&.E é)il_st c%?fp%ghé%ghl P)g}ﬁgg% 'Igg%gt%QA?%P]erggF %ﬁ%a # & 88 odes
‘whi ch constituaeséhetestorsigep€apad tpllani 9ibel edriis cad@endaws Wkt h this
“arrangenent, Lst can,be easily set long. 11 4 March 2005 The active matrix
LCD el enent na§°bﬁafb}ﬁeﬁe§u5%tt%%‘?g the pixel transistor is placed at a
corner of its corraspondiNg Phebsi B1acpLage Y] ewlcah%fonfsh!?ztaltge'th%' ectrode
occupies a large part of its corresponding pixel, wth a gap between the
pi xel el ectrod&terege heaprsitox rhaﬁﬂslast grletand thavethe parligphenpwof the
gate electrod t ide riphery .o nel_  form ng

seni conduct or eTi\}\nf? ﬁ%%aoagggpil?g%n&o aso%i xg ‘e'tLrSeansLl"?l‘?Or iaélﬁlg §PPi on

ext ends al ong $ieceittels elleettlrede ceBy b lbatlel@il}t hiapped 6R8gaIBALcKA

sem conduct or fl|mIS elimnated_as a film

trix, an increased aperture ratio as well as an electric
field shielding effect upon the source lines can . be
attained.

At least one of electrodes which constitute the

storage capacitor has an annular shape inaplanview. This

also makes it possible to easily set Lst long. In addition,

since this electrode can be partially lapped over a black

matrix, an increased aperture ratio as well as an electric

field shielding effect upon the source lines can be
attained.

At least one of elecfrodes which constitute the
storage capacitor has a meander. shape in a plan view. With
this arrangement, Lst can be easily éet long.

N At least one of eléctrodes which constitute the
storage capacitor has a comb shape in a plan view. With
this arrangement, Lst can be easily set long.

| At least one of electrodes which constitute the
storage capacitor is holed in a plan wview. With this

arrangement, Lst can be easily set long.

i1




~ between a storage capaci

- which defines the region of the periphery of the gate electrode to pixel

el ectrode capacitor, the region extending along the pi x%l el Egbéﬁde. -
Addi tional ly, where the respective films are formed on a'ﬂ?rﬁ bstrate,
an increase in the fluctuation of the feed-through voltage due to
processing variations in the sem conductor filmcan be limted. The active

matri x LCD el enent nmed..suc hat the storage capaciiqr is placed
e eI 9L TRt Cied Bbnehityt B el Bibh dha't” |
capaci tor fornthg pindapendentietest riadeplibeastadr age apaGi toF fiqm ng
pi xel electrode being connected to its correspondi ng pixel electrode, the
storage capaci PBFTEBPANAGY RA&peidemPLlagvdem. oeha hehpgizedrdeacdtdods an

i ndependent cagaghpapces 1d:40 aa@tfé‘fi{% %@‘r%%%%%gq.n%g’?f%gi?rwjfﬁ{ T ng

pi xel electrode across an insulating yer, t hat east ~ a portion
of the peripheggpdietwrerstbeggxehpaeictoodboimi nfpe pndependaiii salo@Gt rode i s
| ocated inside_the periphery of = the storage capacitor form ng pixel

el ectrode. In 3“%“&%%23&9 l@é’r&ﬁ’hﬁ@% ofi & 9 ER ehrStTrdangederatedt | east

- a part of the phxehe EAEGPd1AGMhdry el Hi BREERe BSESrd i dgNAGfi MR ARE |
peri phery . of the storage capacitor. Additionally, where the respective
filnms are fornBHBRN a2 ghextien et rthe, piel |transdsd om whiehf [pegttdani on of

the feed-throu okt age,,dueLLo essl iatpong.in the _pixel
el ectrode can %%télléll%ri fge%ll.lgTﬁtelgr gg%ggbglﬁi\%gﬁx%é I%ﬁg?ﬁrg *afte éé‘sof t he
pattern of a dxrtamgdedniconssenitesdidieogatianel eatliadmaied ke leengt h of an

edge of the pattern of _a filmthat constitutes the drain _electrode, which
“edges are amongEdhetebt?e® phitt eF 9t ©f the periphery of the gate

electrode to pixel electrode capacitor, the region
extending along the pixel electrode. Additionally, where
the respective films are formed on a glass substrate, an
increase in the fluctuation of the feed-through voltage
due to ﬁroce-ssing variations in the semiconductor £ilm c¢an
be limited.

The active matrix LCD element may be formed such that
the storage capacitor is placed between a storage capacitor
forming pixel electrode and a storage capacitor forming
.independentelectrode,thestoragecapacitorformingpixel
électrode being connected to its corresponding pixel
électrode, the storage capacitor forming independent
electrode being connected to an independent capacitance
line and facing the storage capacitor forming pixel
electrode across an inéulating layer, and thaf at least
aportioncﬁfthepefipheryofthestoragecapacitorforming
independeﬁt electrode is located inside the periphery of

the storage capacitor forming pixel electrode in a plan

12




constitute the periphery of the storage, capacitor, my be equal to the
rati o between the | ength of an edge of the pattern of the filmthat
constitutes the gate electrode and the length of an edge of the pattern of
the filmthat constitutes the drain el ectrode, which edges are anpbng edges
of patterns that constitute the periphery of the gate el edti¥de t8 i xel

el ectrode capacitor when the pixel transistor is inits continuity state
~and edges of the patterns that constitute the periphery of the gate

el ectrode to pixekwel Btth odd scapaghddenshent t heapi xelparkr aBSkBé Opises in its
non-continuity state. Wth this arrangenent, variations in the pattern

“di mensi ons whi cFIeGFFE e HEdn2tet otigh® vol tagee bidyinEe tori RERERISEY

because the edges ahct herBakter ngapic g gateigkeshiode filduNarfne
simlarly and the edges of the patterns of the drain e€lectrode filmvary

simlarly. Consé&§geacrjyvet Hélmevelreofformeidckar sawyleesr estosicerbd, t @na | ower

l'evel . ‘Accordin t her pect of .t.he present nventio there is
provi ded an 13 %ngﬁg?c%é)ZglgStg%t ?\Eltelc% R ﬂfgutl%(? cfreyeéjt gﬁr?ﬂ‘il ri“lpl‘<”;1C€/EL(-;C&ge
conprising: a plarabigyocsssiogreeiatiessfof dheapsrel td Rgtaocyé dem siegnal ;

a plurality of gate lines arranged so as to intersect the plurality of
source lines intd™pF&h: view, for transnitting agate signal: a plurality of

pi xel s defined by thendldedd ide¥uedf tBOULESH id¥esn Al tdie tRE WakbLY 2f gate
lines which intersect each other and conStituting an i nage display plane;
a pi xel el ect rodefigmothategoiiteias fhoigeet elgntraispewtdhel mogtlodd Raci ng
the pixel electrode acrogs flifuhd orystal dayelo, . storage capaghtor
provi ded for every pixe T I 1o ing a voltage appcfleél Betheen it'S
electrode, which edges are among edges of a pattern that
constitute the periphery of the storage, capacitor, may be
equal to the ratic between the length of an edge of the
pattern of the film that constitutes the gate electrode
- and the length of an edge of the pattern of the film that
constitutes the drain electrode, which edges are among edges
of patterns that constitute the periphery of the gate
electrode to pixel electrode capacitor when the pixel
transistor 1is 1in its continuity state and edges of the
patterns thaf constitute the periphery of the gate
electrode to pixel electrode capacitor when the pixel
transistor is in its non-continuity state. With this
arrangement, variations in the pattern dimensions which
affect the feed-through voltage can be eliminated, because
the edges of the patterns of the gate electrode film vary
similarly and the edges of the. patterns of the drain
electrode film vary similarly. Consequently, the level of
flicker can be restricted to a lower level.

According to another aspect of the present

invention, there is provided an

13




- accordance W thluhelldysiﬂsburcealantﬂmﬂttrhasmmgen@iaplia)éomfd‘t&uof at .

. correspondi ng pi xel electrode and the opposed el ectrode; and a pixel
transi stor provided for every pixel, having a source electrog a drain
el ectrode and a gate el ectrode which are connected to a4ddf¥ ?BB %di ng one

~of the source |lines, a corresponding one of the pixel electrodes and a

correspondi ng one of the gate lines respectively, and being turned ON or

OFF by the gatg.gignal,, %Eehqﬁgagnfgé% %%ﬁ diéﬂt egogf Slngate si gna

for turning the pixel transisto are 'ser toovarues

|l east any one_of_ the capacitance 'value of a liquid crystal capacitor,
t he capacit anc® REIIRLBEY Ofe9etorbifie T 852068 samF ttirelvbpaseehirie vaI ue

of a gate el ecf)iﬁﬁlﬁlfn.@ymﬁ(ﬁburgéqq;ﬂeoﬁﬁn%ﬁgﬁhtﬂrewt grlfzpéﬂgncl{tyﬁ{
capacitor being a capacitor forned between the pixel electrode and the

opposed eIectr@G@UMﬂlﬂn&km@Péachlmtheﬁp@xai&ﬂ¢fmn¢¢Qum&enmq&ﬁkﬂtjayer
and the gate elfcgggge t% glxel gl%gtro gﬁ?aC|tor bei n a capaci_tor
formed bet weenthe®gal8 1A"2°MBPE&h 3608188808 %09 e i REGHsi st or
and the pixel eheetsode, cabierSier aind casistNtntidld age 2 @%i%fplta!}e gate

signal for turning the pixel transistor ON and OFF according to [ (Con +
ti Cof) / (C cPhaggt a+pEsel] ekeqtrofer erpHédedpiert aveay aliFelsf arhe

liquid cryst %ep&@@@céigétfédg §ac§.£'8 €A a?hsé:@@c%}_%%lt S agf %I} sg> O age

capacitor is. t he capacitance val Ue o gate e ectrode to pixe
el ect rode capabwmd wheys tdke lggem! 4 reinstateorcdmditdd pron-deanttioaui ty

state is Cof; _the ca ac t ance lLue of th ate el ectrode to pixel
el ectrode capad)tor ! ﬁ P%gPlP?aﬁsF§§Sgngapﬁlﬁﬁg bedEERuitsF st ate

is Con; the V%dﬁ%ﬂ@id@@bl&h& g8t€trode and the opposed electrode:
and a pixel transistor provided for every pixel, having
a source electrode, a drain electrode and a gate electrode

which are connected to a corresponding one of the source

lines, a corresponding one of the pixel electrodes and a
corresponding one of the gate lines respectively, and being
turned ON or OFF by the gate signal, wherein at least the
<voltagesofthegate;ignalforturningthepixeltransistor
ON and GFF are set to wvalues in accordance with the
distxibution, within the image display plane, of at least
any one of the capacitance value of a liquid crystal
capacitor, the capacitance'talue of the storage capacitor
-an§ the capacitance value of a gate electrode to pixel
electrode capacitor, the 1i¢uid crystal capacitor being
a capacitor formed between the pixel electrode and the
opposed electrode which face each other across the liquid
crystal layer and the gate electrode to pixel electrode

capacitor being a capacitor formed between the gate
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signal for turning the pixel transistor ONis Vgh; the voltage val ue of
the gate signal for turning the pixel transistor OFF is Vgl; the threshold
vol tage value of the pixel transistor is Vt; the center voltage val ue of
the source signal is Vsc; a = Vvgh - (Vsc + t); /3 = (Vsc + Vt%i - Vgl ;

and z = /3 / a. Wth this arrangement, flicker can be reddc®F9 2%‘:’e'—“ttlng a
vol tage value for the gate signal. The center voltage of the source signal
-may be set to a value in accordance with the distribution, within the

i mage display pleneosobrathel pagl aRyisdRer ohdt it papaceiancwiey alideeinof the
liquid crystal capacitor, the capacitance value of the storage capacitor
and the capacit &hcEa¥althe "BiLtatgﬁe"aé‘éEiseOf &R BFD M Erx@Fné‘P‘?ég]Pﬁ’ &l

capaci tor. This raduces of Lhekst Md&h?gteof[ (@M Y iinchbhe, ghrect i lc% al ong
"the. source lines but also in the direcfion along the gate |ines. 4

- March 2005 The \Tolqoégé Valoueghefret hbegaiepasi gaate forlueurafi ngie thez{lpldxel

transi st or O\Ia be .set .accordin +Cof) ] X
(Vgh - Vgl). Thlras enanI e%pﬁltotro lsseté)la ‘vo eag(éa‘\gl 1trngste)r vgigeet Ote'jcate si gnal ,

irrespective oftbhegd heesholwdrvalst age: ;Vitlof theaqditsaket Fabsé Sbar ,theo that

flicker reduction can be nore readi |y done. These objects as well as other
obj ects, featur8&tandfliesdvant ages ijxﬁlheer‘“ﬁ%?ﬁqeoncﬂ’??lt(?écoﬁ%e%pﬁé’reent to

‘those skilled bAxthetasdsfgrem tike iholil.awipg-deses b, on tiickh i sf @fgence to
t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE W NGS Figures |a and

I b show a structhfe ®wPaghtared veahw ricX UeD eherenteattoidi hg troxehe
I nvention, Mhergig E%ﬂﬂJQ§%gF tgfd ﬂg £§eapf§§% ?45 si%kgfh%@'ﬁ its

dlagrarmatlcall emat | rates structure of the active
continuity state is Con, the voltage walue of the gate

signal for turning the pixel transistor ON is Vgh; the
voltage wvalue of the gate signal for turning the pixel
transistor OFF is Vgl; the threshold voltage value of the
pixel transistor is Vt; the center voltage value of the
source signal is Vsc: o = Vgh - (Vsc + Vi); f# = {Vsc + Vi)
- Vgl; and © = # / a. With this arrangement, flicker can be
reduced by setting a voltage value for the gate signal.

The center voltage of the source signal may be set to
a value in accordance with the distribution, within the image
display plane, of at least any one of the capacitance value
of the liguid crystal capacitor, the capacitance value of
the storage capacitor and the capacitance value of the gate
electrode to pixel electrode capacitor. This reduces
flicker occurring not only in the direction along the.

source lines but also in the direction along the gate lines.
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matri x LCD elenent, whereas Figure |b is a circuit diagram show ng an
equivalent circuit for a pixel. Figure 2 diagrammatically illustrates the
rel ati onshi p between the ampunt of deviation of the capadiMawbe00al ue of a
capacitor fromits design value and the amount of deviation of a pattern
for the capacitor from its design value. Figure 3 is a plan view
illustrating a-structure of a pixel in an array substrate of an active
“matrix LCD elenent according to a first enbodinent. Figure 4 is a plot of

an, index D versestaeDGodthg8t vaifbgUse PnkSgatd! Sigds aid ndenBgverses
the DC offset. 16 4 March 2005 Fi gures 6a, 6% and 6¢c showtables of the

maxi mum val uesze migtenhhardigdem il mindi AN wal Ues oft rejwrrdiarartet er s

relative to t f set er ei igu 6a is_a table for the case where
Cst/dc is o."gé,a"%?g(:ﬁlec ébc?ﬁha f"a@lﬁg fOYOR e Vadde whBI® RADYRE dhs 1 .0
(nornal val uejo seand viiigisige vALubEdr bhabb€ Jole EDEnsRSE MRAIRGSNCI C TS

1.5. Figures 7a and 7b show tabl es of paraneters used for calculating the
paraneters sHwthie tErGFteddoyolspognitoesf thnarrel Ritpnsdst®y.s sg tabl e

whi ch mai nl y §Hhovs: ARSIt et o M4 8 Ye %%J@%!%%&g@%%&@.mef eas Figure

7b is a table which mainly shows paraneters obtained”in the course of
cal cul ati ons. Fi guFkeg8eiodjeqtisaaswell sisontingr abJerctst, Uf@airas ahar age

capacitor wh optimum.val.ues far fli r restriction_ shown in the
tabl e of Fi g%&e‘; ec'-:'a'{c'{'?ees ggetéf‘e FgaPEe™ g’”gll(seecct‘%“i?hﬁF’P@F%/ttta‘kEHc'éFong line

I X-1 X of Fi gwig1&d Hngwre M-t ol HaW ey &g sar3hiiehuketal the

reference to the accomparying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures la and 1b show a structure of an active matrix
LCD ellemen't accof:ding to the invention, wherein Figures
la and 1lba is a sectional view which diagrammatically,
schematically illustrates a whole strﬁcture of the active
matrix LCD element, whereas Figure 1b is a circuit ,dia'gram
showing an equivaleﬁt circuit for a pixel.

Figure 2 diagrammatically illustrates the
relationship between the amount of ~deviation of the
capacitance value of a capacitor from its design value and
the amount of deviation of a pattern for the capacitor from
its design value.

Figure 3 is a plan view illustrating a structure of
apixel in an array substrate of an active matrix LCD elemént
according to a first embodiment.

Figure 4 is a plot of an index D verses a DC offset.

Figure 5 is a plot of an index B verses the DC offset.
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storage capacitor when the m nimumvalues for flicker restriction shown in

the table of Figure 6b are used. Figure 11 is a plan view show_n

structure of the: storage capacitor when the naxi num val &é@aﬁcaﬁoaﬁl cker

restriction shown in the table of Figure 6b are used. Figure 12 is a plan

- view of a structure of a knovvn storage capacitor. Figure 13 shows a pl an

~view of a Structure tlve tri CD el enent _according
to a third enbodi nentgqu% a Gtr)l\?é'n Oﬁltaﬁrr'{g§ ﬁﬁﬁ‘éﬁaxﬂ'ﬂmﬂmeﬁl'an

vi ews of strucbptesui 7v41dBs Chn&OQ&annuﬁl XRl1%1elsN 08N mRGidrY § dHnld ve sCD

el ement according to a fourth enbodi nent of the invention, wherein Figure

14a shows a S’E?gﬁ’cﬁ'% W Hhe)DEeloffegt hyhaTedRNF halrentia ofs & tgdtle si gnal ,

wher eas Fi gurefgflbtﬁglqy&@vﬁlterféctdgtg&f 3 gPipxgl ,{.ngi;ebé/ba supnly &r%ngnof a

gate signal. Figure 15 1s a plan Viéw of & struc e of a pixel
active matrix £@Dtbeermd whecoCditnglicoialf D f (tolo r@rTbesti went aﬁﬁ Hiltire
invention. Figure, 16 is a‘gl an view of anqther structure of a pixel of the

active matrix LCD"BI2nEMTActdr iy F3°¢ HEreRs (G /Esodisnént -of t he

invention. Figure 1¥ig&rasPlaand ¢W Ho@RALIBE S HUThHEEe2E @secP'fé‘iJ of the
active matrix LCD el enent according to the fifth enbodi nent of

invention. Fige@tculRrting theappnanstofs ghowhein §dgucesré ofbaand pncxel of

Lhe et ve TRk PR ILENEN a5o0A ey b Ragluld In SIS Gh 0E
active matri x v hegd émnﬂeargmrgihmetﬂbﬁd‘lehereas Figure 7b is a table

| which mainly shows parameters obtained in thé course of

caloulations.

Figumeaisaplanviewshowingastructuréofastorage
capacitor when the optimum values for flicker restriction
shown in the table of Figure 6b are used.

Figure 9 is a sectional view taken along line IX-IX
of Figure 8.

Figure 10 is a plan view shbwing a structure of the
storage capacitor when the minimum wvalues for flicker
restriction shown in the table of Figure 6b are ﬁsed.

Figure 11 is a pPlan view showing a structure of the
storage capacitor when the maximum values for flicker
restriction shown in the table of Figure 6b are used.

_ Figure 12 is a plan view of a structure of a known
storage capacitor.

Figure 13 shows a plan view of a structure of a pixel
;n an active matrix LCD element according to a third

embodiment of the invention.

Figures l14a and 14b show plan views of structures
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fifth enbodi ment of the invention. Figure 20 is a plan view of another
structure of a pixel of the active matrix LCD el enent acg‘%dkgg %o t he
fifth enbodi nrent of the invention. Figures 2la and 21b sKIMAENPPRict ure of
a pixel transistor in an active matrix LCD el enment according to a siXx
enbodi nent of the invention, wherein Figure 21a is a plan view whereas

Figure 21b is i | view. faken |.on ine XXIb - XXI b, of Figure 21a.
Fi gures 22a an‘?’jlf go(;%}éslﬁ%%naagt ?ﬁ%?ﬁ?em% g (élté('))r 538"‘?394&%?5 109 §% gapaci t or
in the active stk &R @lesentoncens dimeeriiod hartsdve igmMradivrRnt agf the

I nvention, wherein Figure 22a, is d plan view whereas Figure 22b is a
sectional vienFRAKBP SN HUGFe ORXP I Bi¥elougar & i gareinah. e qfr es 23a

and 23b SNoW a5t USLHLE, QfndkeLORYGIL QUBISHINEL StiASLELAL o YAGLEI N

Figure 23a is a plan™ view whereas Figure IS a Sectiona aken
‘along line Xé¢dah by XXlddgpf driqgure £23mtdigyned .24a and 24b show a
structure of a conyentional storage capacitor, wherein Figure 24a is a

pl an vi ew whereas FfgdPES24p 18 & Vded oFi aw’ taRehuEs dHy @ PRFeIXXI Wb -

XXI Vb of Fi gurer 24a3. abegvbemde 3R dafetf {688:41puUgh YOkLagg verses
a-. Figure 26 shows a plot of feed-through voltage verses (Vgh - Vgl) .

Figure 27 |s eeMratinaftagramicHemantdan.y showing a structure of an

UM e L
pixel of the active matrix LCD element according to the
fifth embodiment of the invention.

Figure 17 is a plan view of another structure of a
pixel of the active matrix LCD element according to the
fifth embodiment of_the invention.

Figure 18 is a plan view of ancther structure of a

.pixel of the active matrix LCD element according to the
fifth embodiment of the invention.

Figure 19 is a plan view of another structure of a
pixel cof the active matrix LCD element according to the
fifth embodiment of the invention.

Figure 20 is a plan view of another structure of a
pixel of the active matrix LCD element according to the

‘£ifth embodiment of the invention.

Figures 21a and 21b show a structure of a pixel
transistor in an active matrix LCD element according to
a six embodiment of the invention, wherein Figure 2la is
a Plan view whereas Figure 21b is a sectional view taken
along line XXIb - XXIﬁ of Figure éla.

Figures 22a and 22b show a structure of a storage
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| ~matrix LCD el enent, whereas 19 4

Ref erring now to the acconpanying drawi ngs, preferred enbodinents of the
invention will be hereinafter described. First of all, there will be

expl ai ned the principle of a solution for the problem accf'oMﬁ"CH& P2 the
invention. Figure la. and | b show a structure of an active matrix LCD

el ement according to the Invention. Figure |a diagrammatically,

schematically phhHSEE8ESEn A peGd Qre &ag%bghgéﬁ éiéxﬁcﬁgraeccog JillG ggtive

rgure Cired t°di agr am

show ng an equithal enx awvalident @f a:hpl ieventighl eviZe th g rragild eakl y
illustrates the #atl onshl bet ween the anmpbunt of devi ation of the

capaci t ance vafLﬁe‘El Bf-23 Vc‘a?ﬁ‘h?f BEPAF FIfuTes? R 8iSgR sesitdenaddviendakspunt of

devi ation of aapshyeiinéokxihe capaeid Ur fFiQhrd b design value. As shown
in Figure la, an active matrix LCD el ement 7100 according to the invention

has a |iquid crystalFiggyes 3@@ heldl Bébweershaw oppostdusuilrsd r atfe 401 and
an array subst e each ot her. Placed outside the_ opposed
substrate 101 59‘?‘%‘%@@% 1xe SR E03 AT BF9UTHg3pILn 281284, 105
respectivel y. ¥hew oppasecs mdi&teratae 191a COMPEL SOF1 A AY VaklenChidhgy an

opposed el ectrode 106 that is &om tioned on the inner.surface of a glass

substrate 108.14Re ZILLP suptilhk ofoFigsFsr i288s  an array | ayer 109
positioned on the |pgﬁ{1rggrfﬂ:§ Qfn Zg\)asssﬁggst at & 110 %t hqugh not

‘'shown in Figure la array layer 109 has plxe regi ons ich are
defined in negedverorendln Sa:qc-nm vsaewcbyoa piheod i Fifuisordaeibi aes  and

a plurality of i nes, Sourc ate _lines crossing each other
“at right angl €%, F:orme ereeaasc lf&ee?‘igrr'lggéqﬁﬁcﬁ?gnﬁlﬁ”)?éﬂtae"f%‘b??ﬂ’él% an
i ndependent capacs tXHIVb - XXIVb of Figure 24a.

Figure 25 shows a plot of feed-through voltage verses

Figure 26 shows a plot of feed-through voltége verses
{Vgh - Vvgl}.

Figure 27 is a block diagram schematically showing
a structure of an active matrix LCD element according to

a seventh embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referringnowto the accompanyingdrawings, preferred
embodiménts of the inventionwill be hereinafter described.

. First of all, there will be explained the principle
-0f a solution for the proplem according to the invention,
Figure la and 1lb show a structure of an active matrix LCD
element according to the invention. Figure 1la
‘diagrammatically, schematically ill-uStrates a section of .

awhole structure of the active matrix LCD element . whereas
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el ectrode and a pixel transistor. The pixel transistor is conposed of a
TFT (Thin Film Transistor). Wth the structure described. above, an
equivalent <circuit for a pixel of the active matrix LcD4M@wB 00200 s
constructed as shown in Figure 1b. Wth reference to Figure 1b, in each
pi xel 111, there is provided a pixel transistor 115 that is located in
the-vicinity. af the %014 Va 005 intersection of a source line 1 and a

f. th h
gate line 5 and9PR&?! so%?@é‘c:%lué(%,tqjt?@é:,amcﬁlh‘?“ﬁ“b? BREAYd¥2ARBt FHTEMitect r ode

of the pixel ¥obansipigdl 11%idfu@eCONALELLMNLAL 081 BPU Lhudd Nftesl tilde Pi xel
el ectrode 4 and the gate line 5, respectively. A liquid crystal capacitor
121 is formed Belatdéanshippibedweea| ddte ogmounting ft hteopbpuised efedtwrode 106,

with the |iqui I Lnterppsed- A storage ca itor 122 is
formed bet meng?ﬁga%?ég{:eg%g{er%g% g%%ia%%g?ﬁ%érﬁé“nﬁéﬁtd%%ég a%ﬁ'é‘? & %ct r ode
107. Formed betwheemduna gtdevielteshraria otk ihebeftieecipecgase dricke 5) and
drain electrode (and therefore the pixel electrode 4) of the pixel

transistor 1_151F§ ﬁe_ﬁﬂaﬂ% B3 8% r ode to pixel electrode capacitor 123 that
is a parasitic capagist QhowhNid h8 oA%ki Y& @waeilvgqggtsﬁw eul%gm for med,

each source line 1, each gate line 5, the oppose ectro and each
i ndependent . capBiawromliad todehd Ghvendéiooonae st eédquddacsatrcle ldyerer, a

gate driver, a | ectrode driv and .an .in endent capacitor
el ectrode dri 3%??‘9‘?’2‘?8%% et 2o ﬁPémssoeS{r fé’rhsittfé’tf ﬁeé& Iai“e&F%Wh a

source signal stbstista Maenishofade SUh bRt hep 588 & SutdiideeknheWhi | €
the gate line 5 is supplied wwth a gate signal for OV OFF control of its

~ correspondi ng PPReFe? rAMRIEERTe 1L and hewArrAYFFYBFErabe LA gaee signal
i's a rectangul gé1arizing plates 104, 105 réspectively. The opposed -

substrate 101 comprises a layer including an opposed
eléctrode 106 that is positioned on the inner surface of
a glass substrate 108. The array substrate 102 comprises
an array layer 109 positioned on the_inﬁer sufface of a
glass substrate 110. Although not shown in Figure la, the
array layer 109 has pixel regions which are defined in
matrix form in a plan view by a plurality of source lines
and a plurality of gate lines, the source and gate lines
crossing each other at right angles. Formed in each pixel
region are a pixel electrode, an independent capacitor
electrode and a pixel transistor. The pixel transistor
is_composad of a TFT (Thin Film Transistor).

With the structure described above, an equivalent
circuit_for a pixel of the active matrix LCD element 100
is constructed as shown in Figure 1b. With reference to
Figure 1b, in each pixel 111, there is provided a pixel

transistor 115 that is located in the vicinity of the
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pul se waveform si gnal which takes two val ues, nanely, a gate ON voltage
Vgh for turning the pixel transistor 115 ON and a gate OFF voltage Vgl for
turning the pixel transistor 115 OFF. The opposed el ect r‘bM@rci'Oo@ognd t he
.independent capacitor electrode 107 are maintained at specified

potentials by the opposed el ectrode driver and the 21 4 March 2005

i ndependent capacitor el ectrode driver, respectively. A source signal is

rel eased from tRECESEFEECRrIN & SPBTERcL 1RSI 8RY13 §8TE 13M@ 5 napfi €1%i ni ng,

the pixel trangoskel elderPbasacdrdineliddirdde LWa§d N 0L FEFak N £ €SPONSE
to a gate signal, so that source signals are succeSsively witten in' the

respective pixéhs gildel dnamisdsdion 1he apotcomniegitedofotthe poxekbs. 1Mben t he

pi xel transistor 115 .is.turned F tgqe ate sigpal falls fromthe gate ON
vol tage Vgh tg't%hee gare! G\E/;cdiotqé:eg%a\? tgﬁd’aitﬁee InP Re POTRMTTHI®IBf the

~ pixel electroda ¥idlead eagesadcey4h bt @ 26hes ¥ohndgene fhdist waki 9iwof the

gate signal owng to the capacitive coupling of the gate electrode to
pi xel el ectrodélégprefedy andshe pppespd ¢lrctrede tRfoupttly Sheakiequid t he

rectangul ar pULS$EL ¥RV ek | i gnal. d,. the. pixel
el ectrode 4 is cﬁar gedlqt% ougé. %ﬁ%%%%e ﬁ%gbﬁag‘%%&ﬁaedl Oé:eé?%hlrsough

voltage i s of f §ermbg bhéwehar gbei pilkled pdrdcadoddurandy arhi Liadgend@aie si gnal
conpletely falls fromthe gate ON vaoltage Vgh to the gate OFF vol t age Vgl ,

so that the d?%ﬁa‘f‘ﬁ{%ﬁe DotEiI%] d8d to iEFTELdPEhFEaEn YRt HfEDf  the

pi xel el ectrodeidctsosdtlhndC it sathid the Gaze WL s§han@ats-signal is
not round. This is the recharging phenonmenon. The feed-through voltage and
t he rechar gi ngelphErefhRA8RIdAFSe Hareckee PixR! & eGtaiede 4 so € shemigtedus in

internedi ate g{ﬂhéfﬂ& .if@ggsf Iai %Ié%lé ree.‘l.%%&jo%% it% tpr}S:el electrode
capacitor 123 that is a parasitic capacitor.

In the active matrix LCD element 100 thus formed,
each source line 1, each gate line'5, the oppésed electrode
106 and each independent capacitor electrode 107 are
connected to a source driver, a gate driver, an opposed
electrode driver and an independent capacitor electrode
driver, respectively. The source line 1 iz supplied with
a source signal that is a video signal sent £from the source
driver, while the gate line 5 is supplied with a gate signal
for ON/OFF control of its corresponding pixel transistor
115. Asshownin Figure 1b, thegate signalis arectangular
pulse waveform signal which takes two values, namely, a
gate ON voltage Vg.h for turning the pixel transistor 115
ON and agate OFF voltage Vgl for turning thepixel transistor
115 OFF. The opposed electrode 106 and the independent
capacitor electrode 107 are maintained at specified

potentials by the opposed electrode driver and the

21




theme of the invention. According to the active matrix LCD el ement of the
i nvention, in order to reduce flicker to such an extent that flicker does
not beconme problematic in terns of picture quality, desfbwaﬁﬁé%@és and

pattern configurations etc..-22 4 March 2005 for the storage capacitors 122
‘and the gate electrode to pixel electrode capacitors 123 are devi sed such
that the feed-ﬁ&gﬁggggvolta e. ecqus con t.ga within the screen _even If

; R & et e AT FE RSt ot Potios.

the pattern dinmensions o cf'ﬁ'ecéaf’eee ectrode

whi ch constituseuide siigiAgas ¢apaciskar rén2tRa0sdiecgale leald e to
pi xel electrode capacitors 123, vary within the screen. More
speci fically, $Mr9eddachrdoughdvdprt hfési simbpg nttdnedxal &remsdsdnr val ue

by setting an ppdIdRIBLKAl Bexel Of11 N MaLLQ LBWEENG RS PIIANGIA (oength of

the pattern of the storage capacitor to the peripheral T'ength of the
pattern of theagwite edigptalodesd Gl tx edowddcec tsrigaka 1 sC apac isheices23 vellly
accordance wth the ratio between the area of the pattern of the storage

- capacitor 122 Hritt5 1%r B8 o SPRECHATLePIFSA St Hellyat® BRERERDBe thE pi xel

el ectrode capasidiyiahdd osHoMe 191881 | NGBR A 8hiOSi M1 |6 ey hed bel ow.
Where the capacitance value of the liquid crystal capacitor 121 for each-

pi xel is Oc, ¥heveapdeFfaride 9at eeigonlifed lst breayshegpde @¥vol2agkor each
Gl ect rode  capli (%5 W130p SR Bek VAR Bpe (RS Rkl AR RSB o0 ¢ age
for each pixelof sh¥/tpslxetihel dxat 1o dIN4VAHE drages dsSa Ygbirding d ot tiee gatleageF 5
voltage is Vgl, the f eed-through voltage Vts Is generally given by:

. fluctuation of the gate signal owing To the capacitive
ébuplingdfthegateelectrodetopixelelectrodecapacitor
123. This is the feed-throughvoltage. Iftherectangular
pulse waveform of the gate signal is rounded, the pixel
électrode 4 is charged through.the source line 1 and the
feed-through veltage is offset by the charge in the period
during which the gate signal completely falls from the gate
ON voltage Vgh to the gate OFF voltage Vgl, so that the

" drop in the potential due to the feed-through voltage of
_ rthe pixel electrode 4 is small, compared to the case where
the gate signal is hot round. This is the recharging
phenomenon. The feed-through voitage and the recharging
phenomenon cause fliéker. This flicker is conspicuous in
-inpermediate gray scale. Image flicker reduction is the
‘theme of the invention,
According to the active matrix LCD elemeht of the
invention, in order tb reduce flicker to such an extent

thatflickerdoesnotbedomeproblematicintermsofpicture

quality, design methods and pattern configurations etc.
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Vts = (Cgd/(Cc + Cst + Cgd)] X (Vgh - Vgl) - (1) Herein, ZI and Z2 are
constants, Cgd/(Clc + Cst + Cgd) Z1 and ACgd/ (ACst + ACg‘f@g :hﬁ' It should
be noted a deviation of the capacitance value of the stotdg¥ Bgci tor 23
4 March 2005 122 fromits design value and a deviation of the capacitance
val ue of the gate electrode to pixel electrode capacitor 123 fromits

desi gn val ue arg,r gfg%essg a?éje Q:\ép(a@it%s:ts ?99. aﬁn? ﬁiq‘dépggat%%peegt ic\ég%éie(t hese

deviations are attributable to “variationsS’i e ern—di _o‘f%_of t he
gat e el ectrodepizxpiixeleetesde otpaaictk cathers) ard conidd GudhotnaRi fiai ni ng

the value of the feed-through voltage Vts to be constant within the screen
is to satisfy fﬁ&fifSPFBWHgV%ﬁE‘?ﬁ?o‘?ﬁcm CPACHAPY EiEDInCARe 1SEERPYF ACSt +
A0gd) = Z3  1NokBhSi £ paBtedd dfindh LA AR end N dLLRIR0SRER figd veen Z1

and Z2 described by Z1 =272 is derived and it 1S ererore understood that
A Cat and ACgdéheayrimeke wElecctglodeisonshhpellesomdicd une Ath@stsgoxfﬁe- A
Z1)/Z1] X ACgd.._ACst,and d represented by ACst = Lst X A t an
Gou = lgd X A GgBerusBes {{RarY Fer e facl Girditea preng oG ade
patterns of theapheiegescapaci v&fy W2entmdrhdes @ddén el ectrode to pi xel

el ectrode capacitor 123 are denoted by Lst and Lgd, respectively and where
the deviations of tie&edi fFReeibheeblYt hébgatfeedstingugtheyeltagpadis ors

fromtheir resms%jtxgné}&%tgg_e&!s%%ﬁua{rglgsfhg} ?gttgﬁgé\éﬁgpggﬁﬁél@aq!ue

respectively, Specifically, it Is understoo rom Frgure I'n the
substrate of . afooridiennayichrdvweEd thementiphdral HlewyabhiocmtAe Gaftean
?apaCi tor Cp h§‘¥itqga a‘st%a a%%i Eggggi¥g‘|ru]?22 to the peripheral length of
: the pattern of the gate eledtrode to pixél electrode
capacitor 123, in accordance with the ratio between the
area of the pattern of the storage capacitor 122 and the
area of the pattern of the gate electrode to pixel electrode
capacitor 123.
How to set these ratios will be described below.
Where the capacitance value of the ligquid crystal
capacitor 121 for each pixel is Clc, the capacitance value
of the storage capacitof 122 for each pixel is Csi:, the
capacitance value of the gate electrode to pixel electrode
_capacitor 123 for each pixel ié Cgd, the feed-through
voltage for each pixel is.Vts, the gate ON voltage is Vgh
: an@ the gate OFF 5voltége is Vgl, the feed-through voltage
Vts is generally given by: '
| Vtg = {ng/_(clc + Cst + Cgd)] X (Vgh - Vgl) .. (1)
Herein, Z1 and %2 are'cor.zstants, Cgd/(Clc + Cst + Cgd) =
Z1 and AcCgd/(AcCst + AcCgd) = Z2. It should be noted a

deviation of the capacitance value of the storage capacitor
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Cfromits design value is equal to the product of the length L of the
periphery of the pattern of the capacitor. Cp and the deviation A Wof the
di mensi on of the pattern fromits 24 4 March 2005 desi gn 4MPGR 208%e
inventors have nmade the invention, giving attention to this point. Based
on the exam nation of the storage capacitor 122 and the gate electrode to

pi xel el ectrod acitor 123, AWt is_thought to be substantially equal
Po Aved, - becal2t EREEETARELARSAL IR 3 HPVAAE LoR R thE ERATISEREE Wit hi n

the same pixel ydide &g e gdeui @idonso N dBikePadiSEFrodl BPRIARS Wi thin
a small range are generally negligible. .Thus, the relationship between A

Cst ‘and A Cgd iB3t#wom disatieengdeeatidattehyeprEsentefl ¥y AcEtndZAl1 | X A

Cgd is such t A Cst and may he replaced by Lst an d,
respectivel y. g@%br%ﬁsr%?%l‘f{igcggthteerenseﬁ%}?gbgngoar%e%tdﬁ}d’%qteotgati sfy
Lst = 2K X Lgdvaheseiéss AQotheplt teinadhndakibis B& tHapBtbRa leedakhr ough

voltage Vts at a constant value. Since the influence of recharging due to
t he waveform B}*e! g@atecsrofal 2vthi tHheRones significantly round as it

cones close to the gatgoéagﬁ?‘lﬁnt%rorp ”BLiEPQ%ﬁfrl&t tqlenetgg'%%jablégf Lgyel in

smal | -si zed panels and the e, the ratio between GCs din'this
case can be sefe¢d-threughhivioltalgeeVis thu he ddisstsorteenthAaciiadisegkyn t he

rati o between Lst, and Lgd b et to a certain value, which satisfies
Lst = 2K X Lg¢ Wt%?%’gf%nt?%ef efg% 1 IRE SWATEE™ Wi th the setting of the

ratio between Cst apdg@udA &) A@PLecak §heg@ct iNestMBt AiggdyCD ghement of
the invention having such an arrangenent will be described later in a

first enbodi meht . this QEEIfer &3 HE imfa@@t@@tof recharging is not

; - The relationship between Zl and %2 described by 21
= %2 is derived and it is therefore understood that A
Cst and ACgd may have the relationship described by A
Cst = [(1 - %1)/%1] X AcCgd.

AcCst and ACgd are represented by AcCst = Lst X A
Wst and ACgd = Lgd X A Wgd respectively, where the
peripheral lengths of the patterns of the storage capacitor

- 122 and the gate electrode to pixel electrode capacitor
123 are denoted by Lst and Lgd, respectiveiy and where the
deviations of the dimensions of the patterns fbr these

. capacitors from fheir respective design values are denoted
by AWst and AWgd, respectively.

Specifically, it is understood from Figure 2 that,
in the substrate of an ordinary.tjpe LCD  element, the
deviation AC of a cabacitor Cp having a capacitance value
Cfromits design value is egual to the product of the length
I. of the periphery of the pattern of the ‘capacitor.Cp and

the deviation AW of the dimension of the pattern from its
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negligi ble such as when the active matrix LCD elenent is applied to a

| ar ge-si zed panel, K is set, depending on 25 4 March 2005 positions al ong
the gate lines in the image display section, to such a VdV#Ehi2R8% a
feed-through voltage equivalent to a raise in potential caused by a
recharging current flowng. in the associated position (hereinafter
referred to as_ "recharging voltage") is generated. Setting of Kis done
such that the ?%f%%nbEFgEén LEPeagﬂVE§H°§§tP§Vﬁe§aé§ttﬂe ARvgntgen . By

setting in thig; € ; r Qi V. age can be conpensated for
1\'5@195' arttté i &flsgp int.

according to the feed-through voltage I ch varies depending on positions
within the i nage di Bplsa@ secthenesamtibatidtieot nflaleneagfe caphangorg can be
el i m nat ed. Onf' gxar&l of the active_ nmatrix LCD elenent of the invention
havi ng such ant?ar# d%fﬁer?tat\ﬁ elegEradeck? prir s hireqtfoder saPeRi&RBodi ment .
The rel ati onshi p3repyese = - I ion (1),
that is, Vts Eii[)E}C'g;;d/ ?%%cﬂﬁe%s@gﬁ@téga?g:%%( ghﬂfal\}gﬁj%agﬁe\?\}]?gﬁﬂphé val ue
of ‘'t he capaci tkgrauis¢ thsseganpaeiters di2 + 25| xe¢ dloset todmaapaberor 123

when the pixel, jstor 115 is jn_i continuity st is.n

di sti ngui shed lr%‘{n%a‘?ﬁiét% sgme P el %W%Pgﬁﬁlaens‘?"s’taé?%’fsm?ége%ﬁ PF?%““
non-cont i nui t ydbidatei onidwattin 4 emhaleclGige MfeCge RECAT BE Yiegilligiblaecessary
to enploy two kinds of values Cof and Con for the gate el ectrode to pixel
el ectrode capdtitorthaszelphionshie boivwpernd ¢oF epd AcRe&ohri hbety

state of the p L ide t v Nyd S r,th
continuity st %dﬁoﬁ‘ic?ﬂggts&g&ng?e%% y;egdffh%ugﬁéyﬁ/oﬁqﬁaade %gggrllégfﬁglﬁ y

evol ved from ttteatpr ArEstpl @ndf A ephswayabeorepilachdr gy when 4h@ phael
transistor 115, dJanside " OMadd AU t¥nst 4G dQnl! Snf@NLEONLLNUI Ly
designed as to satisfy Lst = 2K X Lgd where Cst/Cgd = K,
in order to maintain the feed-through voltage Vits at a
constant wvalue.

Since the influence. of recharging due to the waveform
of a gate signal which becomes significantly round as it
comes close to the gate sigﬁal terminalendisatanegligible
level in small-sized _panels‘ and the like, the ratio between
Cst and Cgd in this case can be set to a certain value within
the screen. Accordingly, the ratio between Lst and Lgd
may be set to a certain value, w.hiCh satisfies Lst = 2K
X Lgd, within the screen in accordance with the setting

- of the ratio between Cst and Cgd. One example of the active
fnatrix LCD element of the invention héving such an
arrangement will be described later in a first embodiment.

. In cases where the influence of rechargiﬁg is not
Ineglig:_i.ble such as when the active matrix LCD element is

applied to a large-sized panel, K is set, depending on
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state and is therefore dependent of these two values. The 26 4 March 2005
f eed-through voltage obtained in consideration of this fact 1is dependent
of the level of a source signal and therefor varies depént@ieh 28R°whet her
it has occurred in an odd nunbered frame or even nunbered frame. Flicker
S practically affected by the average value of the feed-through voltage
occurring in the o the even frames.and, therefore, the

f eed- t hr ough v8PFégé°“F§“ Oﬁgetg'ben%ﬁ? Lipesrd tas iupps A ise 1ars ofiipiat ude

voltage of a seuEEen S ga@hebsﬂatdepe@el&néh%u{gm%1&*&%&@&&@%){9&&%e of a
.source signal. The average val ue of the feed-through voltage Vts is

gi'ven by t he femmmgn@qﬁmteﬁl caused py[a/ghchay§frg euvrpnlt Dld®dmgr [ (Vsc

+ Vt) - Vgl Not e that Vsc is the
cent)er volgt age va?ﬁ {%%%g%%-r OSIET%%ag %Iﬁ%il")%fter t'He ‘?’?‘Freéihtocl #%ol t age
at which the pr'xebhatgﬂﬂglx&im;ragbla is Méﬁw&“e%@&fngt&f @o0s dher e a and
13 are constants, a= - (Vsc + Vt) and éVsc + W) - \gl, ais
substantial |y SHERI t‘eet c}lrfh rrﬂfrwmbec,ta@@él LS‘FhéP fbe@, Sam’es%&@?aig@

f eed- t hr ough” vglt d Vts 3 1 (Con + Cof)/(Cc +
ot r oy O] YK 29 gas B8 D £R01 0K FRLE nihinell S thel (Rb TS Con

and Cof of theoptaeé twaln3|ls¢orcqrﬂzsensdﬁeerbptﬁcrmmamdqmiifr(y thve reatei 0 of

L to Lgd d hi gh e of the active
oty L0D o eeBEatEhEyEdn Ml JHeIMRL B L A e BaRaTE TR Bkt Arme e

descri bed | atewitnif t3avenbhe iy RRCLibR §8ithaidtle idfifel@ERESArY tO -
consi der the dinensional deviation of which filmmaterial pattern

recharging can be eliminated. One example of the active

_matrix LCD element of the invention having such an
arrangement will be described later in a fourth embodiment.

The relationship represented by Lst = 2K X Lgd is

based on Equation (1), that is, Vts = [Cgd/(Clc + Cst +

Cgd)] X (Vgh - Vgl) in which the value of the qapacitance

of the gate electrode to pixel electrode capacitor 123 when

the pixel transistor 115 is in its continuity state is not
distinguished from that when the pixel transistor 115 is

in its non-continuity state. However, for seeking more

accuracy, it is necessary to employ two kinds of valﬁes

Cof and Con for the gate electrode to pixel eleactrode
capacitors 123, the value Cof being for.'the non-continuity

: st_ate'of the pixei'rtransistor 115 while the value Con is

for the continuity state of the same. The feed-through

‘voltage is originally evolved from the princj.ple of

conservation of chalrge when the 'pixel transistor 115

transits from its continuity state to its non-continuity

state and is therefore dependent of these two values. The
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27 4 March 2005 affects the capacitance value Cst of the storage capacitor
and the capacitance values Cof and Con of the pixel transistor 115. Cst is.
affected by at nost three kinds of filnms, that is, the FiNVACEKREPRI nafter
referred to as "gate electrode filn') constituting the gate el ectrode of
the pixel transistor 115, the film (hereinafter referred to as "drain
-electrode fil n opstituting,the drai.n .electrode, and the film

(herei nafter p% 8§Fg§r?%gagogﬁfgglo t@ﬁé‘@tdrjdh‘é"?ﬂ‘ﬁﬂa%’o‘?&ﬁttatiﬁfg’ctthe pi xel
electrode 4. Cab adperfdtCoedthy BivdDolE LWhdddisighall 448 tHd1@lkE kS, the
gate electrode filmand the drain electrode film whereas Con is affected
by at nost twoVRFHES BPPPRARY ehawWhpshert it Base oelcesredddrf ianmoddd t he
fil m (hereinaf e to as _"sem r filn) constjtuting the
seni conduct or ;lgl]g'b%ﬁéegpi xel etr%l]ﬁsiegt%%r ‘i@@gg%%cgrtaﬁ'g'di rrg%%?%%lé of the
patterns possibryctibtwabte iarfiidtfest enly mraeer avdepgadi vglu®n diheithet ypes,

it is desirablﬁeto limt the kinds of filnms for constituting the edge of a

pattern as much®@S TSRt eollmfe Qeapgirdng dnt ke cade Hramsesh anghike t he
edge is normal {ye éﬁ:{@éamstmga;:&z%ﬁﬁterpﬁ!ﬁefééénﬁmré&% %%TtggadUCt or
el e

film it is possible to constitute the edge by the gate ctro film
al one. I n the tasadspegsientyhif| the heamidjaion 9fnbhewnpl flordredrolagbe gate

el ectrode fil iN. t e filmand th ixel electrqQde film it
maybe for med n%f/tdg%?‘%ﬁg182%2%6{1:2%??83%%%0% %’ﬁgygﬁf %I‘?%%ehr gf’ggfiPSde
film This arrahgesmntcd sipghal .enTema3geadel vakes ofr €184 Feeld-@hrbagh | ow

level. In the above exanple, while the edge for Con can _be fornmed by only
the gate el gct‘f%lu"eagefim}ﬁ I & EEFe PR dhecdC g ing: egratiedpectivel y forned
28 . Vts = ([Vgh - (Vsc + Vt)] X Con + [(Vse + VE) - Vgl]

X Cof} / (Clc + Cst + Cof} w (2)

Note that Vsc is the center voltage value of the source
signal and Vt is the threshold voltage at which the pixel
t;:ansistor 115 is switched £rom Cof to Con. Where ¢ and
B are constants, @= {Vgh - (Vsc + Vt) and = (Vsc + Vt)
- Vgl, @ is substantially egual to 8 in normal cases.
Therefore, the average feed-through voltage Vts can be
approximated by:

Vts = [(Con + Cof)/(Clc + Cst + Cof)] X @& . (3)
By thus distinctively considering the values Con and Cof
of the pixel transistor 115, the optimﬁm value for the ratio

: of.Lst toLgdcanbederivedwithhigher accuracy. One example
of the active matrix LCD element of the invention having
such an arrangement will be described later in a seventh
embodiment.

In this case, it is necessary to consider the

dimensional deviation of which f£ilm material pattern
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4 March 2005 by the gate electrode filmand the drain electrode film and
it is substantially Inpossible to formthe edges for Cof and Cs t with
either one of the filns alone. The gate electrode fil m &erehé0ek ai n

el ectrode filmare often forned fromthe sanme kind of netallic material,
but in sonme cases they have different filmthicknesses and are fornmed from
~di fferent mate‘[ijfgls I.n such cases, dinensional .deviations would occur in

“different mann8F&SPRStHSEAPRFIEARC KAt Bpsrst Of s SEPEAHRISARATHIRE | engt h

~of an edge of hhe i@l ecalanitade YaTaandchhe hangidh ofs aRngdgs «f the
drain electrode film these edges being anong the periphery of the
pattern which HBEpefFRfFhRerCsls. | £stnde rbéfbetedulby 20 madte thatdeo Kiathseen t he

I ength of an edge he, el ectraod jlmand.ihe | ength of an edge of
the drain el ec‘??o%]g{?%I rﬁ% ‘t‘;\iess’ee’\cgl&ggéif)‘elE %ﬁrgﬁ%%fg%?ﬁer%ﬂ%%‘?gt e 88

peri pheries of "ghee fuaidiaradte ahieh) debeniitne iGNt B &aCef c I&SPESEL Vel ¥,
whereby the edges of the gate electrode filmvary simlarly and the edges

of the drain eFRRRGHR HFRRSIEPTsHhT | dfiey fddm thereinrt temimefersedof
variations in thespattgiy di SRS QU £ 515 ) %%@ﬂuﬂ%l rgﬂgs aLsangenent,

‘the level of flicker can be further restricted. One exa of the active
matri x LCD el ehentrode i had tve fitlon Hendimp fheghrafe aredngeaeipixeill | be

doscrbed oL ol L0 2, 8L X SR IREL TR B BSHRTR ST, L™ e,

‘set in the nanner ]goescrl bad 21T Bttt i
Lgd is usual |l yid raonaextda twy 4itl moamdtRboKinds lof reiBad MiRatMiig echie ratio
required is within the range from11l:1 to 37:1 (described later). As a
result, the fI9RY2&LCGTTOA® Fhem PRddtha P edpehgededinor. Whereas

-satiSfaCthi|YCé§)f%IWQféEt%Qp%y at most two kinds of films, that is,
the gate electrode film and the £ilm (hereinafter referred
to as "semiconductor £ilm") constituting the semiconductor

- -0f the pixel transistor 115. Since the dimensions of the
patterns possibly deviate in different manners depending
.on their types, it is desirable to limit the kinds of films
for constituting the edge of a pattern ‘as much as possible.
For example, in the case of Con, while the edge is normally
formed by the gate electrode f£film and the semiconductor
film, it is possible to constitute the edge by the gate
electrode film alone. Inlthe case of Cst, while the edge
is normally formed by the gate electrode f£film, the drain
-electrodefilmandthepixelelectrodefilm,itmaybeformed

A by only the gate electrode film and the drain electrode
film. This arrangement further encouragee flicker
restriction teo a low level. 1In the above example, while
the edge for Con can be formed by cnly the gate electrode

film, the edges for Cof and Cst are respectively formed
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controlled in known configurations. It is conceivable to reduce Lgd to

render the ratio of Lst to Lgd higher, but, this linits the degree of

freedom.because the pattern which forms the gate el ectrodé!d6 gP%I

el ectrode capacitor 123 per se has, been already fornmed as snmall as

possible. It is therefore necessary to make a configuration that allows
of the_storage

Lst to be gre ver. shoul.d he.noted that. the area

capacitor is S{é e'érérfle 2"2"" ereléatﬁq\fé)dteogtlﬁié' LY TR SLeEiFede AR and

t herefore onl yatdeitpaki phvsyanoialle Sigyadoh1GARACELOR MRSteddRd BELEASEd.
Concretely; the pattern of the periphery may be nade in irregular or

zi gzag form of°f@rdbEshovith edithamappvef thepfifms| alere. Hepoatannul ar

shape, meanderepatiSide £9inGh %%&%i%%ék%&e@%&eér”e QP%{bE f%%kﬁyed'

Wth this arrangenent, a configuration ving a 'ong perrphery 1's obtai ned
whil e preventfrgm dher oané kinkdeo Apertalld o ahterasl Mt as sSthkes

wher eby the ne essg{% Lst/lLgd ratio can be ensured. One exanple of the
active matrix o FeAtESPTERAE THVR DGk efEFEng e RFe £PTedafi5efent wil |

be described |l@igfeddhd dfdfddrLnPodi Mgt . SHRGr eca@.e\éﬁveﬁm@hg-éﬁﬁ cases
in which Lst cannot be increased to such an extent that the Iluct uati on of

the feed-t hr ARJH atdianyEce it ogeuz ssd bff ¢ e¢nymahparadimethesdétduse t here
is arestrictigg e r ratio-in case of transm ssjive type
'ﬁﬂax%'fc}lba, %Eg fal(LEfo b%ttlw%en th h]?en%ii o(% gnceé ebé) e B

LCD el enents. Even 1 n suc cases, satisfactory ect 2cted by
increasing thmtestlbgtiroatiditm ahbetheueingath vhighetlge 6 uticuathon of the

f eed-t hrough \éaill t‘%gieé{f? the screen falls within an allowable range. In this
case, the i ndS9HdES FAd™holt2Re L9985 chedbasamerd thte Perd@beaYi 9k of the

. feed-through wald 3g@ te3m RBich determine Cst, is made to be equal to
the ratio between the length of an edge of the gate electrode

_ £ilm and the length of an edge of the drain electrode film,
these edges being among the sum of the peripheries of the
patterns which determine Con and Cof respectively, whereby
the edges of the gate electrode £ilm v.ary similarly and
the edges of the drain electrode film vary similarly so
that the influence of variations in the pattern dimensions
‘iseliminated. With thisarrangement, the level of flicker
canbe further restricted. Oneexample of thé activematrix
LCD element of the invention having such an arrangement
wilill be described later in a six embodimeﬁt.

_ The rafio between Lgd and Lst may be set in the manner
described earlier, but, in reality, the ratio of Lst to
Lgd is usually from 3:1 to 4:1, and about 6:1 in maximum
while the ratio fequired is within the range from 11:1 to
37:1 (described later). As a result, the fluctuation of

the feed-through voltage cannot be satisfactorily
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restricted is defined by DO which is given by the followi ng equation. DO =
[ (Con +t Cof) / (dc + GCst + Cof) | X (Lst/Lof ) ... (hg%{The range of
DO, which allows the feed-through voltage to fall wi t hi f MECRRPRabl e
range, is then determned and the Lst/Lgd ratio (and, therefore, Lst/Lof)
is set so as .to neet the above range of DO Herein, -C=a / a . Lof

denot es t he peripper ngth of the pattern which forns the gate o
eFectrode topp{:é('g r%ﬁe%{lﬁé‘g]én%‘é’bé’c?i“%&g“\ﬂ%r’rof‘ﬁe It A8 cercmkyaltis te15 is in

i ts non-conti nuédycstmaje toWhenae satd e thaeof ange +of . JPn\AdAt LARsS in the
di mension of the patterns in the plane should be taken into account. Wiile
Equation (4) iHRbF véditsdiin ésenee of Extedonhecabee dirseppbtériCahiahd Cof

have to be setgs,J i el Jf i into t#e fol |l owi ng equation_hy
appr oxi mat i on 3?% %3?¥L§§téo (éﬂ#éa% EO[Qiﬁ7 EHSCEreﬁ% é5Q§§§H°FX1F?Lst +
Lof)/Lof] ...pé5)se Masi hdex DisadNUomald RedsmBY1USE pfsdRbilest / kgd may be
set (Lst/Lof nmpy be set herein). In this way, Cof and Lof can be
det ermi ned by thi'} F&FLEPP UG bP iMsrke # comfliongatipncdmt stlovwag. |f
Ac, GCst and ®§t QhebQWEa:I]tSltmemght)%gdféé’&y{%tdl %Pfthtehgre?, .
feed-through voltage can be restricted can be 1 ndicated by a sinple index
B which is gi%entlsy slangqeofcapagitor (i6. YetBhrindneill rebettoactet ehy
described in t, i Lment, 31 4 rch 2005 In addition, Equation
(4) may be si %ﬁ‘ﬁ‘%‘?lﬁ%ﬁ%‘%‘%% TR AR TS e 0EE < i SPBTIREPRE t he
i ndex D.- of the storage capacitor must be increased. Concretely,

the pattern of the periphery may be made in irregular or

' -zigzag form, or may be holed. Alternatively, an H-letter
shape, annular shape, meander pattern, or elongated

comb-like pattern may be employed. With this arrangement,

a configuration having a long periphery is obtained while
preventing a drop in the aperture ratio as much as possible,

whereby the necessary Lst/Lgd ratio can be ensured. One

example of the active matrix LCD element of the invention
having such an arrangement will be described later in a

fifth embodiment.

There, however, are some cases in which Lst cannot
be increased to such an extent tha't the fluctuation of the
feed-through voltage can be substantially eiiminated,
-Bécause there is a restriction on the aperture ratio in
the case of transmissive type LCD elements. Even in such
cases, satisfagtory effects can be expected by increasing
the Lst/Lgd ratio to the level at which the fluctuation

_ of the feed-through v'oltage'in the screen £alls within an

allowable range. 1In this case, the index indicating how
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In this case, the index Dis described by the followng equation (7). D=
[Con/(Clc + Cst + Con)] X [(Lst + Lon)/Lon) ... (7) Lst/Lgd nay be set
(Lst/Lon may be set herein) by use of D. Wth this cal C&I“A@’Pngoist/Lgd
can be set with the sinplified index even where the pixel transistor 115 is
of the top gate type in which Cof and Lof do not substantially exist.
Herein, Lon is the peripheral |ength of the pattern which forns the gate
el ectrode to pMREPR gp%c&r‘bﬁ%“%%ljp%i‘{%rthev\ﬁéﬁdt‘ﬁBrﬁPQEIV?*’é‘i‘\%‘? q3 P15 is in

its continuityrgbatectelli<herikSh Ao WHLA £ GRUShay %m%vxlmgggt he

fluctuation of the feed-.through voltage can bé restricted can

i ndi cated by aeguaplienindex B which is given by: Lst/Lon = B ... (8) Thi s
will be concretely descrjped in_a second enbodinent., In_the case of
reflective type LCDqJ@ En'leacf%“ dnd 'sé’ﬁif?tfrlﬁﬁgrﬁ Esitve Qafd rediatdhedts, since

there is substantially no restriction on the aperture rati@g)the length
of Lst can be ensured to the extent that the fluctuation of the
f eed-t hrough vol t ag&Peairte o §9st'aHiqtasl Jows the faedd thonegbwaktlageof t he

active matrix s ,0f .t i avj n C n__arrangemnment

w1 be doscri bedte) gﬁ?%“aé?rﬁlﬁf%ﬁo%dh%gﬂ?f %%P%#hcgege niHeLARS il | be
descri bed i n otHerLst HAig&trafivodament thégeferd, ISt Lplfanivi et idd wst rati ng
a structure of (32 4 March 2005 a pixel in the array substrate of an active
matrix LCD el efiBnPeehctdf drhgve oreRge PF sPO entftifisidm © Thé Aol eLefruct ure

of the acti ve gehéi¥s LGR pl@iPReral length of the pattern which forms
the gate electrode to pixel electrode capacitor when the
pix'el transistor 115 is in its non-continuity state. When
setting the range of D0, variations in the dimension éf
the patterns in the plane should be taken into account.
While Equation (4) involves troublesome calculations
bedause both Con anﬁ Cof have to be set, it may be simplified
into the following eguation by approximation without use
of Con:
D = [Cof/(Clc + Cst + Cof)] X [{(Lst + Lof)/Lof}]
w (5)
An index D is thus defined. By use of D, Lst/Lgd ma},ér be
set (Lst/Lof may be set herein). In this way, Cof and Lof
can be determined by only pattern configuration, res“ulting
in_ easy setting. If Clc, Cst and Cof are constants, how
much the fluctuation of the feed—through voltage can be
restricted can be indicated by a simple index B which is
given by:
| Lst/Lof = B - (62

This will be concretely described in the first embodiment.
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of the first enmbodinment is as shown in Figures la and Ib and has a
relatively small size (the diagonal |length of the screen is |ess than 15
inches). Referring to Figures 1 to 3, the array subst r at*eVIffgR 2093, every
pi xel 111, the pixel electrode 4 consisting of a transparent el ectrode
.and the pixel transistor 115 that is provided in the vicinity of the
intersection of a s%rcaedéine 1 apd aFgate line 5. _In the present

ESE: oRf (Hle M55t t Bfn GAMBLEFAED BY t he

enbodi nent, the pixel transistor 982
pi xel' transi st apptdRimatise N CONGE e b3 cos tor gBHi S0 8Se L dis i d,
through an insulating film (not shown), over a gate electrode 6 which
proj ects from tRetyht £a5he B drdlay Bnigi dascheed by ethd gralddwangour ce

el ectrode 2 angqgagigli)n(?i ectrode 3, one end of the source electrode 2
bei ng connected to one o t he opposed ends of the sem conductor 134 while

one end of the draibn=ellechy@dec3+i eseonneshed Ko ihetothgrnenfopf the
- sem conductor 134. The other end of the source electrode 2 is connected to
the source line 1. The other end of the drain el ectrode 8 §% | ocat ed under

the pixel el ecttpdga ndyHRUER 0L EPEHLRIALY HeA¥EE ﬁ@?&iﬁ??&ﬁp)us%”gf
9. e gate

connected to the pixel electrode 4 via a contact hole
el ectrode to pPxelWigihedivigd cadapd@ttion . 123 ti/& gdreianl pec srst mtidhedhby t he

over | apped porgj ; rode 6, and the sem conductor 134
‘and/ or the dr a% nﬂhe}f/%g{(folée é‘g%}%nogielrgﬁépggﬁ ?hx%fxteﬁal}srlfnrgsqrsagrs %EES ina
pl an view Refef ehedopunmratypd 82 wiasigret efathE aehbpheny t3dt4alagch 2005
of the gate elecjrode to pixel electrode capacitor 123 when the pixel

transistor 1155F% % FPEedBnth Ml f FRSRRRIRRRE2Y hengERGintie pefigeperi phery
‘i's designated JiididBorMetBealbts  IUEREShe 1831485 9DALES.408PEEERPET Y Of

t he gate el ectrode
_ when the pixel transistor 115 is in its continuity state.

If£ Clc, Cst and Con are constants, how much the fluctuation '
of the feed-through voltage can be restricted can be
indicated by a simple index B which is given by:
Lst/Lon = B . w {8}
This will be concretely described in a second embodiment.
In the case of reflective type LCD elements and semi.-
transmissive type LCD element's, since there is
substantially no restriction on the aperture ratio, the
length of Lst can be ensured to the extent that the
fluctuation of the feed-through voltage can | be
'supstantially eliminated. One example of the active
matrix LCD element of the invention having such an
arrangement will be des.cribed later in a third embodiment.
| Now, the embodiments will be described in order.
First Embodiment |

Figure 3 is a plan view illustrating a structure of
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to pixel electrode capacitor 123 when the pixel transistor 115 is in Its
non-continuity state and the length of the periphery is designated by Lof.
The concept of Lgd includes both |engths Lon and Lof. Aﬁ‘Mﬁrﬁgﬁgﬂ@ent
capacitance line 118 is fornmed in parallel with the gate line 5 and the
‘storage capacitor form ng i ndependent electrode 107 is forned, as an

i ndependent cagacit ry e#ectrode, on a portion of the independent

capaci tance |i A& 1 RS BEFEY SR OSTARG 1R AL YR MR A IRAED A basent11. A
storage capaci kekobaiAyNgoPtike! F1LLECLARSGidale | S | aid over the storage
capacitor formng independent electrode 107 through an insulating |ayer
(not  shown) and corfifEcY¥edles e thineeb £ dibecarbdee snathricuyhd & Lea@mttact hol e
132. Fornmed be t qQr .capacitor f orm.ng_independent el ectrode
107 and the stgﬁgigec%gra% teg’?’%%ﬁgrer'ﬁ%nésp?ieﬁhoevf%ciﬂ B'dgufgi 12 a9tk & or age
capaci tor 122. anRehes enaselduiesal skl 1deszanatre abegoesi phaighoh et he
storage capacitor 122 and the length of the periphery Is designated by
“Lst. Next, thEP® SFH9edsgbess iBed Lhelnched beRpEeT NG todriguresy Lgd of
the pattern f ¢r e t pi xel rode.c jtor,123 and
t he periphery I_etngg[sﬁ ﬁg%e%,?{. hs(rau%%gttrtacekfnhégf ft(ﬁ'le%g{eg agéx‘%’gg@éﬁ §Pe1202,
which is one Bixeheeletupds dfconisd spiegenf &ntxogh spntentFiegwea réashows a
plot of the in verses a DC offset. Figure 5

i.ven by Equatio A ; ,
'shows a plot o ﬁgei%ﬁélee;l %%‘?qu\%%ﬁ%gg?’%l?g‘?%vﬁ‘dﬁﬂE‘E]GBPiV&ﬁlPG Yver ses
the DC of f set.ofitgie @n€arseblidhdobta SHAWaRi RS Diadd)a §BXL MURV8l UeS,
optimum val ues_ and m ni nrum val ues- of nmajor paraneters relative to the DC
of f set, Fi guretBdWBePRgSant AP digtenthe thgsixhb tcadstistos 115 i& 6f Fi gure

6b being a tablie fRsctdle §a6€ %ﬁée GL/ Bh& pixel transistor 115, a

semiconductor 134 is formed so as to be laid, through an

insulating £ilm (not shown), over a gat'e electrode 6 which
projects from the gate line 5 in a plan view. There are

formed a source electrode 2 and a drain electrode 3, one

end of the source electrode 2 being connected to one of
the opposed ends of the semiconductor 134 while one end
of the drain electrode 3 is connected to the other end of

the semiconductor 134. The other end of the source

electrode 2 is connected to the source line 1. The other
gnd of the drain electrode 3 is iocated under the pixel
electrode 4 through an insulating layer (not shown) and'
‘connected to the pixel electrode 4 via a contact hole 9.
The gate electrode to pixel electrode capacifor 123 is
mainly constituted by the overlapped portion where the gate
electrode 6 and the semiconductor 134 and/or the drain
electrode 3 are overlapped in pixel‘ transistor 115 in a

plan view. Reference numeral 182 designates the periphery
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is 1.0 (normal value) , and Figure 6c being a table for the case where

Cst/Ccis 1.5. Figure 7a and 7b show tables of paraneters used for

cal cul ation of the paraneters shown in Figure 6a, 6b an&-'\é%r,"h?p%re 7a

being a table which mainly shows assunptive val ues for design paraneters

- while Figure .7b is a table which mainly shows paraneters obtained in the
~course of cal cylatijons, Fiqure is a,plan view showing a structure of the
storage capaci tgg%%\ﬁn%%t?ﬁel%(‘fﬁﬁ’%ﬁrﬁ?/ﬁf‘gﬁé elESt HodeckR AR 128 "¢ Sshown i n

the table of Fipurpi®hl esnsiseehbr AIGULR In $¢8 SE&LIORALy @Y d aign al ong

line IX-I1X of Figure 8 Figure 10 is a plan view showmng a structure of

the storage capheiledgtindithnperinhenmivalasdonafted Hi hoker Regsireingtei on
shown in the tghl Ei-g used.. Fi qure i S pl.an vi ew show ng
a structure of t Jégitlglraagéesjéglg%%% grh SWhen B Ynﬁ%]t#frr?@g? FEESEPE i cker
restriction showpiixelt fiketabdde ehphicgibe BB ahenusRdpixEl GWRsi2tos @ pl an

view of the structure of a known storage capacitor. In the first
enbodi nent, fot AphT yitnd tEnROPnERRt et Y eitale padathenigmgtame the i ndex B

gi ven by Equatﬁgﬂipﬁ@yigd@:@i%tatﬂaldrﬁcl%t%]f/.e %teré%éeggﬁéﬁgﬁrﬂmlh &

rel ationshi ps between the indéx Da e DC offset "and between e i ndex
B and the DC of¢tlilepotbsddrcahdtled;. t Akiiglepdriadscgpact tahee adhieve

matrix LCD ele i ccount. .35 4 r.ch 2005 ecifically, these
rel ati onshi ps '{mrgéjgsgllg’tgrgﬁeﬁelcp rEatiet Wi%/gitﬁlge SN éig?r? 314} ERe 498898t hat i s,
where Cst/d c emsackobforheng GideddidenBs1bctroadblo N 8k U rmandawher e Cst

/Cc was 1.5. The relationships between the index D and the DC offset and
bet ween the i ffexX W eRTRITE Berariser fhererodst /@ @ peTEIQN( Pifi thes a

~standard desi gifaefehddAi ¢St ance 1ine 118, theportionbeing located
within the pixel 111. B2 storage capacitor forming pixel
electrode 131 is laid over the storage capacitor formin'g
independent electrode 107 through an insulating layer (not
shown) and connected to the pixel electrode 4 through a
contact hole 132. Formed between the storage capacitor
forming independent electrode 107 and the storage capacitor
forming pixel elect_rode 131 is the storage capacitor 122.
Reference numeral 181 designates the periphery of the
storage capacitor 122 and the length of the periphery is
designated by Lst. |
Next, there will be described the ratio between the
pe;'iphery Lgd of the pattern for the gate electrode to pixel
glectrode capacitor 123 and the periphery length Lst of
" the pattern for the storage capacitor 122, which is one
of the features of thé present embodiment.
Figure 4 shows a plot of the index D given by Equation

(5} verses a DC offset. Figure 5 shows a plot of the index
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the graphs of Figures .4 and 5, respectively. The maxi num opti mum and

“m ni mum val ues for nain paraneters relative to the DC offset in flicker
restriction are shown in Figures 6a, 6b and 6¢c. Assunpt iAMargt 2083 for the
paraneters used in these calculations are shown in Figures 7a and 7b. A DC
of fset verses index D curve 16 is attained from the results of the

cal cul.ations, which curve is a function having the mni numval ue when D is
1 and bul ges oBtIdRhRAr BEY2theed & Hﬁféﬁslhh%l%& apfsatt h RimmCesf f set

entered i n o1 ds Al 6 3MokNEab NELErRRDREL ST ARG 553 ARy lQMILLN Fi ure

4. The DC offset is the direct cause of er an resents
di fferences i n~er@migiimws vahueheo ff eedotrhpaughe var4 aga atuivehts dlepgcreen. A
s.the line which indicates the limt of the

DC offset tole cell e 17

DC of fset at V\;r%EIEI TIFFL@I?é-re %% bc?éi“@c?etc?b]\mg% e CRALSEIR FERECAE the DC
of fset tol erance d.isyeriguascky beiRg Hitheale ¥6F 58S bEQ@’i«rhé}eCEE‘é?ciﬁ are
represented by Dnmin and Dnax, flicker is not detected If is Wt

range that mae’f% 1o hnermpl ¥almedy. and @@%&)Iﬁcwwing hetilGZL@fffosJethent er ed
in ordinate Qﬁlé&d%tlﬁc‘igt §£ep dn s%lr%s ‘M%H:gr‘.'; Elﬁ re s a

DC of fset verses ex B curve 18 is @ fun tlon aV| 'Fhvalue
when B is Bopt0%ndrbmbgemmﬂedjﬂmmatﬂuy_ataﬁﬁoﬁ/&h@l'pa?;%’éwﬁ Shbie

i ntersections pof Ft D% of fset .tolerance Line 17 and the DC offset verses
i ndex B curve 18 afP&"B hE Bt L9 EF e Kb Wt adestiah RRLBLY s wit hin

t he range thatshcﬁﬁéhSEhﬂﬁtBﬁéQ‘a‘iu@sﬁ:‘cﬁnﬁész.bﬂﬂa%m@le%\‘:g '1%“#%&19@5 the

limt of the DC offset at which no flicker is usually detected™1s said to
be about 100 v i(02a1teplgnvhigkrednly shnvDOasfiedersobbtahsedi $n

the course of calculations. FigureB8isa Plan view showing
astructure of the storage capacitor when the optimumvalues
for flicker restrriction shown in the table of Figure 6b
are used. Figure 9 is a sectional view taken along line
IX-IX of Figure 8. Figure 10 is a plan view showing a
structure of the storage capacitor when the minimum values
for flicker restriction shown in the table of Figure 6b
are used. Figure 11 is a plan view showing a structure
of the storage capacitor when the maximumvalues for flicker
J.;estriction shown in the table of Figure 6b are usged.
FA:Lgure 12 is a plan view of the strﬁcture of a known storage
capacitor.

In the first embodiment, for applying the index D
given by Equation (5) and the index B given by Equation
(6) td an actuval active matrix LCD elemént, the
re'latio.nships between the index D and the DC offset and
.between the indexBand the DCoffset were calculated , taking

the design of the active matrix LCD element into account.
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set to 100 nV and the maxi num amount of deviation A Wof the edge |engths
of the patterns within the screen, which patterns formthe storage
capacitor 122 and the gate electrode to pixel electrode 40‘\%'&5398 123, is
"set to 0.5 ii min viewof the controllabilities of |arge-sized

- phot ol i t hography apparatus and processing systens for, for instance, dry
etching and wet etching., Oher major design paraneters are set as follows:
Clc = 0.1 pF; EBfcifpcpily phqssy relogigpghigsiwergpbigdnednygipsdfst= 12, 5
Ant. As a resykt PEx-d ca e ' are
. 0.70 and-1. 36 P%ggg?tg%gjé%di as sréo{/mctai@%SFi ;tﬁlﬁ\gg?%é,ﬁééga?\sdé%%ﬁc %r%sn, Bopt
and Bmax are 18.3%, ki dat/Q¥c way es(pentnaleirylueh, tdiel eheee war/@16st / Cl ¢
is 1.0. Were the 'ngex D and B take their mnimum values (Dmn, Dmn),
LSt is 342 9 nPofnbra: { MO AEREd OBoRIB BOPAREPNERT LREFRUM=TVhItHES (1,
Bopt), Lst is pBlotfdet ARd WEEwEehNELd NSSE Ih@NGPpEakerideivheliae

maxi nrum val ues (Dmax, Brmax), Lst is 687 9m In the case of the prior art
(i.e., the cofiphratfvie dxlnptieds iq gt standaodiegigeairndekoitred id. 33

and. the. index I .0 rdingly..kn the first . enbqdinent, the ratio
of the stor age¥%§;§}a%pt§‘asn?:fe%‘-i%glrteﬁeg #‘ldq%i'(f ecsrpfﬁtéveé‘gﬁac?g%ﬁ“@é‘%'l cc) is
set to 1..0, tbptiwud &kt aind@m palivpleralk hengtiataiettfrd ke pativer n of
the gate el ect{_)og:(lgl to 'ﬁi xel electrode capacitor 123 i-n the non-continuity
state is set to°5"&RC S ﬁs‘f‘ﬁénpf-e]rjr%ﬁ?s Ehgthorgregthoymin Fdouges of the
storage capaci §8! ek22nbSe St aAs@uiptahdeva b Bidhit Riel fOEmOfofd Q342 AM tO
687 Am Wth these settings, flicker can be restricted within the

al | owabl e ranye. ti@pse eabttHartinnel are sthraw jion Fdfoulreisc Rer ahds 7proved

insufficient in theAC&?%fQ:‘fsetthsepgégrina&etx D curve 16 is attained from

the results of the calculations, which curve is a function

having the minimum valuewhenDis 1landbulges out downwardly
whenplottedinagraphwiththe DCoffsetentered inordinate

© and the index D entered in abscissa as shown in Figure 4.

The DC offset is the direct cause of flicker and represents
differences in variations in the feed-through voltage
within the screen. ‘A DC offset tolerance line 17 is the

line which indicates the limit of the DC offset at which

flicker is detected. Where the intersections of the DC
offset tolerance line 17 and thé DC offset verses index
D curve 16 are represented by Dmin and Dmax, flicker is
 not detected if D is within the range that meets Dmin <
D < Dmax.
In a graph with the DC offset entered in ordinate
and the index B entered in abscissa as shown in Figure 5,
a DC offset_verses index B curve 18 is a function having

the minimum value when B is Bopt and bulges out downwardly.
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" Next, there will be explained an exanple in which the peripheral Iength
Lst of the pattern formng the storage capacitor 122 falls within the
range of from342 Unto 687 Am In the first enbodi nent * MAEhEEPY pheri es
of the patterns (the storage capacitor form ng i ndependent el ectrode 107
and the storage capacitor formng pixel electrode 131), which formthe

st orage capaci 2 d in irreqular ape as, shown in Figure 3,
thereby i hcreggl[a_ﬁé ‘t? eea:{rgtn%{%éofuﬁse °peF?’%hé?i %E)_L:'s%: g‘iﬂsleesraé‘,celd{lnell show
the pl anar confii7geidtibenscodsthet Stafage igaARACE tairvd ABMLRY BmOeReRdent

el ectrode 107 and the storage capacitor form ng pixel electrode .131,

where Lst is 3893 mliom s pnidingeebet id Riim kiR thesTamae thagni n) of
the indexes DsgpdsBles MREL & Bl 550300 9 m (corresponding to the optinmum
val ues (1, Bopt) of the Indexes D.and .), and where Lst is 687 Am

(correspondi ng to tHAe viexiatmemeved Lmsl a € e, tBaEdmiaf of el Ddeeese® and B),
~respectively. ;’p%h.%%cti aonal strgcture of the storage capacitor 122 in

these. cases i s®comprTsRd Tor-cked LARMPAH YFagteetef 153 Hldscheabout

capaci tance |ineo mihg 05t10¥308n8 aeSHd - d OrteN B 38 fs MY AR 4 1dependent
el ectrode 107; a gate insulating film 11, a non-doped silicon film 7a and

n+ doped silico®nt fid MOPhm¥hpe thermaximums ewiccrtdot deviatien Hheost or age

Capact Lo Lor kg digkeh ol BRLI AT nL It PoRRS SUMAODE RIS NgLLLLM 81 and
the pixel electrode 4, thése constituents having been  successivel
| ami nat ed on tpretiggass Sobst thte stbFagEheramicanage 1apaoid OthéogakBg pi xel

el ectrode 131 is connected ..to the pixel electrode 4 via the contact 'hole

9 which - penet¥ a'?ce%rcfcﬁ? %ﬁgﬂl’fﬁg e;i‘af‘s‘s‘ip’i)’a?ﬁ GAPRALEPELY Iy £FI 8 B.toTAeS

j '  #m in view of the controllabilities of large-sized
photolithography apparatus and processing systems for, for
instance, dry etching and wet etching. Other major design
parameters are set as follows: Clc = 0.1 pF; Cof = 0.01
pF, Lof = 25 im; Sof = 36 #m?; and ASof = 12. 5 un{z. As
a result, Dmin and Dmax in the.case where Cst/Clc is 1.0,
are 0.70 and-1.36 respectively, as shown in Figures 6a,
6b and 6c.. Bmin, Bopt and Bmax are 13.7, 20.0 and 27.5
respectively, in the case where Cst/Clc ié 1.0. Where the
indexes D and B take their minimum values (Dmin, Dmin),
Lst is 342 fm; where the indexes D'and B take th.eir optimum
values (1, Bopt). Lst is 500 #m; and where the indexes
-D gnd B take theif the maximum values (Dmax, Bmax), Lst
is 687 Um,. In the case of the prior art (i.e., the
comparative eiample), Lst is 150 {4 m, the index.D is 0.33
and the index B is 6.0. Accordingly, in the first
embodiment, the ratio of the storaQe capacitance to the

ligquid crystal capacitance (Cst/Clc) is set to 1.0, the
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storage capacitor form ng pixel electrode 131 Is forned so as to be one
size larger than the storage capacitor form ng independent el ectrode 107.
For conparison purpose, Figure .12 shows the configuratis@scRlobke storage
capacitor - form ng pi xel electrode 131 and the storage capacitor form ng
i.ndependent el ectrode 107 of the prior art, where Lst is 150 Am In
Figures 8, 10, 1%.alqd 1%, thc-%: rgs ective patterns of the filns | am nated
on the gl ass sBBETPATEII TG Y EbOECGuFRe PRhesnpRT dhecorteI81995598ker at ed

wi th differenttokpiidel 0b1bbpLsad SOAp AL 10 AN PHIKEL N Ird Mk didffigpent in
thickness) to distinctly depict the edges of these film patterns. 'In
Figure 9, the gbdtouis ofeath Ti4d m panderlre peridepmtleddngtt st of

correspondi ng }i i neFi.qur ..ILn the case re Cst/Cc is 0.5 and
where Cst/dc Lillg%f é qt"lhgfp%el?(? S%éjr%éllges%%%ae%lto?r tﬁﬁé’n’gf osred%%c’c%ﬁ’z?&i“teor

form ng pixel elieginofiee b3hand et Eeomt 08AJR of 3RAGIEHON, m f ORYiHR0 thiadependent
el ectrode 107 are forned simlarly to the case described earlier, such

that Lst takes®thE'R&F udsti e 68poMRIINTG tditvé W R Fntheopiemabdad
naxi mim val uesra@fe | NARXESe QtﬁQPh@nd‘!"‘i%rs‘%l}ic@i'oﬁ‘%%rfff‘&a%’leflégﬁr%kr%ed

wthin 39 4 March 2005 the all owabl e range. Therefore, I'n cases
where Cst/ d c issyffigient hin ridmgecasfe fafornb@. Hriiorlart.fli cker can be

restricted wthin al Lowabl e. e by form the L el ement such
Lhat the index B falTECeubaran FifFyoe SHplriiRd ey gakegp e rignibioho. 57
whil e the indexhdpéaipBesabieanthaldtyothbipattehd faigm PEnE ceBAy8 t0o 1.5

in accordance with the value of Cst/Cc. As has been described above, in
the present enfRRAGERE 149 ifodds gddbinri fibei nange ephtfxah 3 &het v kequi d

crystal 687 [m.
In the first embodiment, the peripheries of the

patterns (the storage capacitor forning independent

electrode 107 and the vstora_ge capacitor forming pixel
electrode 131), which form the storage capacitor 122, are
formed in irregular shape as shown in Figure 3, thereby
increasing the length of the peripheries. Figures 8, 10,
11 show the planar configurations of the storage capacitor

forming independent electrode 107 and the storage capacitor

forming pixel electrode 131, where Lst is 342 U m
{c",orresponding to the minimum values (Dmin, Bmin) of the
indexes D and B), where Lst is 500 f4m {corresponding to
the optimum values (1, Bopt) of the indexes D and B), and
‘where Lst is 687 fm (corresponding to the maximum values
({Dmax, Bmax) of the indexes D ahd B}, respectively. The
sectional structure of the storage capacitor 122 in these
cases is comprised of, as shown in Figure 9, an independent

cépacitance line; the storage "ca‘pacitor forming
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panel can be restricted within the all owabl e range by use of the sinple

i ndexes D and B. Second Enbodi nent In the second enbodi nent of the

i nvention, the pixel transistor is conposed of a top-gatdMargh@0F-T and D
defined by D= [Con/ (Cc + Cst + Con) ] X[ (Lst + Lon) /Lon ] (Equation
(7)) and B defined by B = Lst /Lon (Equation (8)) are used as indexes for

i ndi cati ng how much the fluctuation of the f eed-t hrough vol tage can be
restricted. ExéBpePenfenpoplgctredpe @é’doﬁdgéﬁﬁoahﬁéh@tisgsﬂﬁm dlite the

- first enbodi nepty_gapenaly ke e ) o ERRh GRS JOARRANTYbLEIRET o Of

the top-gate type and typical top-gate 1aVE Ho ovef appi ng parts
where a-gate eber?ead&:eaﬁd:cmtﬂl’cﬂ:lolrfﬂln&th!@dEt&f:&g@‘é&li)Ia&ﬂlﬁeﬂfloli"man@ an
view. Therefore, -gate ty Qe TFTs do not have the capacitance val ue Cof

and pattern pePi”fSﬁ?er eqtntfihledf vPacRdvahtanctett e g £41pi &eRngl ect r ode

capacitor in thﬁenemxeﬂntewwtwaétatethéget %%sttﬁ%ueﬂ@@%ﬁ%vﬁ gndeB
determined by these val ues cannot be used. However, since the |n8exes D

gi ven by Equat$@%0681®1ﬂeJ\MrJe¢mJZ&03q 70)1 &he Uhessndeusﬂr@twmmy Egeat i on

8 defi b th t att heral |ength
Loh of “the gatStorats PapedRes s almt b atalelaoBBas fs RoRaBEaRal nui 1y

state, these inbdexrs mebeemsedrimé ai pdhcahbngohhgecdegbee of wheshriction
on the fluctuation of the feed-through voltage, even when the pixel
transi stor i sPERVRPREL Gf‘rauﬂBﬁh&aH@%Vﬁetlﬁnrmeﬁt%ﬁéfliﬁvé?nt offBe

actual l'y cal C%@&ﬁﬁé r@aﬂaﬂdla;am%%engebwgﬂ %J?&éﬁc %Qrﬁlﬁs bC

of fset, substanti y the sane result as int |rrent was
obt ai ned. Alt heugh tofre sree shge lemryeditimant tivoetonage shpwanoefaﬁphEQOf

cal cul ation f O:{ndependent electrode107. Forcomparisonpurpose, Figure

12 shows the configurations of the storage capacitor

forming pixel elect;l:ode 131 and the storage capacitor

forming independent electrode 107 of the prior art, where

Lst is 150 f4m. 1InFigures 8, 10, 11 and 12, the respective

patterns of the films laminated on the glass substrate 110

{see Figure 9) areperspectivelyillustratedwithdifferent

kinds of lines (solid lines and broken lines different in

thickness) to distinctly depict the edges of these film

patterns. 1In Figure 9, the contour of each film pattern

is depicted by its corresponding line used in Figure 8.

In the cases where Cst/Clc is 0.5 and where Cst/Cic

15 1.5, the peripheral shapes of the storage capacitor
forming pixel electrode 131 and the storage capacitor

forming independent electrode 107 are formed sirﬁilarly to
the case described earlier, such that Lst takes the values

corresponding to therminimum, optimum and maximum values

of indexes D and B, whereby flicker can be restrictedwithin
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obtaining the relati onship between each of the indexes and the DC offset,
flicker occurring in conparatively small liquid crystal panels can be
restricted within the allowable range by the second enbddiareht200Fhi rd
Enbodi ment Figure 13 shows a plan view of a structure of a pixel in an
active matrix LCD el enent according to the third enbodi nent of the
invention. In Figures 13 and 8, |like or equivalent conponents are
desi gnat ed by FPRe2hlPERRIQ. T2RI¢he transmi ssive type LCD el ement of the
first enbodinment s ien Ei (o] | Lst. I.s J.ncreased. by
maki ng t he peripher?gg?efﬁgeﬁg¥€gﬁ%s%fi?ﬁéé%¥B§%aﬁecfg géffg?wfggln
irregul-ar. Thetheeccande tde fotcar @6 ¢apachl OFlidRaridat e rea%e iict elghe same
t shown in Figure 12 which has no pattern

as that of the‘ﬂg‘g\éor ar !
irregularity. YRrthe 3t o9F¥aPbh T8 98Uk Hatmddg Bhe FDr ebreet sehaper tur e

~ratio conpareghi® 4 iRlded BAFL11d U A 192 1L ERGE At rea of -
t he storage capacitor 1223does not change. Tha}sr}éelf %ﬁ%rgﬁé 2%%@6? gf
attribut abl e toremd lptesEhubide thwe igteraREaddpasnbotanfoaingiphial

el ectrode 131. ferring.to Figure. 9, the storage capacjtor 122 can be
‘formed wit houtt%&%nﬁeo%fo?ml?ﬁ)é thtf)’r %gge] WL FEEEERRES BEHY the8R1BPect r ode

131. 'In this ecsestidbestorage capacitor 122 is fornmed between the pixel

el ectrode 4 and the storage capacitor formng €i xel electrode 131. Since
the capacitance i n2fHaS RERRAPECTHPHREPONEL idntye PReeeRh emheddmeat,

i nsul ating filmddcdmiodthdttdy Quoh H1d1e fassly ala9n 1&§Hkﬁt LRgsbhim 8, the

gap between the electrodes constituting the storage capacitor is large
and, in consedifdirtke cagabaciasinde Yesh wilhhinatlea didosable samdd bylhesef or e,

there arises aof.nqg‘h% ts%rliprlcg &3 extege Dara% B.
B Second Embodiment

In the second embodiment of the invention, the pixel

transistor is composed of a top-gate type TFT and D definéd

by D= [Con/{(Clc+Cst+Con)] X [(Lst + Lon)/Lon] (Equation

(7)) and B defined by B = Lst/Lon (Equation (8)) are used

as indexes for indicating how much the fluctuation of the
feed-through voltage can be restricted. Exceptthispoint,-

the second embodiment is similar to the first embodiment.

. Generally, typical TFTs formed from poly silicon are

- of the top~gate type and typical top-gate type TFTs have

no overlapping parts where a~gate electrode and a drain

elgctrode are oveflapped in a plan view. Therefore,

top—gate type TFTs do not have the capacitance value Cof

and pattern peripheral length Lof of the gate'electrode

to pixel electrode capacitor in the non-continuity state

sothattheindexésDaﬁdladeterminedbyfhesevalueécannot

be used. However, since the indexes D giveh by Equation
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of the storage capacitor form ng i ndependent el ectrode 107 to conpensate
for the small capacitance per unit area, which entails a drop in the
aperture ratio. To avoid this, a nethod is usually takem Marc#00h t he
storage capacitor formng pixel electrode 131 is provided so as to be
“connected "to the pixel electrode 4 through the contact hole 132 and the
storage capacitor 122 is fornmed by the storage capacitor form ng pixel
-el ectrode 131{Ahnhdbhst dpdgs Bapcdn dry Enoetiing [ Hidleoendefiineldedyr ode

- 107. Wth this r enent he starage capacitor 122 is faqrned |y
t hrough the ga;ffl(é}(g ‘?%Eaucf%ﬁﬂr?gefiﬁ‘ir‘ﬁelgogoaf’fiaf%tea’?rbﬁ’ﬁﬁ%wgaﬁ‘pgl%f’ﬁgg ratio
due to the decremss ikReCHPasiclareoper toixelr 88e68R0BE cdP L HLdn The

-above net hod, however, has revealed the followi ng problem The storage
capacitor fornfhy PFPRELMBLEE: Sd@de . 13 eedindexde Baweltatused gépTt han t he

storage capaci{Qfi ] ' dgpt 7 .and I 131a of .
The 494 or ch 3005 iy e BEBRER BF pEL ErLoPNR A oM e BBs iR P cn

t he storage capfithediesdortirogapiveltagectreotehtdtliespiasyetrankhanokhe
storage capacitor form r$8i§nde@endent el ectrode 107, increases in

proportion to TStCORESEY &furt FOPr9REe tYRe pfhf und®®radhendiverhoEfgure 8,

the area of thac&iarBgeal@PIced OherYIEIGnRIB!bahRAT Oglesd 3habRekeases by
the anount corresponding to the prol onged portion and, in accordance with

- the increase, AMetAfRt eE&srat i riwernbsthly theneane rastditsas v thpe LCD
elenments requig& an apgs H&Sntr%'sg & £i98a ! haﬂl@hgﬁéha!t'h Va'gte’r%b ghe

requirements for the 1ndexes D an Iscussed int first odi nent
cannot be satamdfdddanenAccloredi mgity shiolwe amegiameendE talcthetiapesbyre ratio
-and for t _he | eo‘ia,ei-.laioxiirjg:;l Lﬁé%l%tc?o'n@ ?Lgpl?é'évpéeen each of the indexes and
the DC offset, flicker occurring in comparatively small
liquid c¢rystal panels can be restricted within the
allowable range by the second embodiment.
Third Embodiment

Figure 13 shows a plan view of a structure of a pixel
in aﬁ active matrix LCD element according to the third
embodiment of the invention. In Figures 13 and 8, like
or equivalent cqmpongnts are designated by like numerals.

In the transmissive type LCD element of the first
embodiment shown in Figure 8 for example, Lst is increased
by making the periphery of the pattern of the storage
‘capacitor 122 irregular. The areaof the storage capacitor
122 in this case is the same as that of the prior art shown
. in Figure 12 Which has no pattern irregularity. | However,
provision of such irregularity reduces the éperture ratio
compared to the prior art, in spite of the fact that the

‘area of the storage capacitor 122 does not change. This
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wi th each other in sonme cases. To solve this problem the third enbodi nent
provides a reflective type LCD elenent. Mre specifically, the pixel

el ectrode is conposed of a reflective filmso that it alsMasbR2085 as a
refl ector 14 and the periphery of the pattern of the storage capacitor 122
has an irregular shape with prolonged Lst. By virtue of this arrangenent,
~there is no need to take the aperture ratio into account and therefore
the val ue of L3f [HAFHRUERRLS FosébesBrasence pfkdhet REovagacafaaifen ndex D

be 1 or make th8:iahycp oot A dcii®no Babe BB diePbheo 4] dher can be

restricted as nuch as possible. Fourth Enbodi nent Figure 14b show
pl an views of sterusgerespacitan 122t cus PatfdrnddCiehemenpraectoich RE t 0 t he

fourth enbodiggg%tgg t he inveq%iog. §Pecifically, Figure 14a_43 4 March
2005 shows a stracOFrEISIeaPYiNST heaP 1y PixeL ehetirodrd Y atnddds signal

whereas Fi gureciadb, dhenstdrsdd eabbetol 13 Pl Xelorml@de Bedh $HRR kAN Of
~the gate signal. In Figures 14a, 14b and 8, |ike or equival ent conponents

‘are desi gnat ed®b§CFFREe ndneand s thehe Hogadeh esprrt teont fproghdeixel
application of ' i o | ' he.,recharai.n henqg on i.s not
ppt1 ei@gtr6(§]¥?95_._ rﬁtr%l)é\?%%gﬁttacg?:aﬁﬁel gth%jgase%gg{z)r%lﬁd

negligible. The active matrix € Tour t has a
| ar ge size (theoticagygrdirodugmgttie ghtée hesuiareny Fiimly bRCRRSoAhridRgd) . AS

shown in Figur 14a apd 4b,  the, st orage capacitor form ng i ndependent
e

el ectrode 107 PIOVH R W (S A ¢ 8 n difen 3P0 P eddierdc kg
section 15 andeldetssM2e6nsaRAGEEAG tHY & HBadd ¥8hacehBely0des 131 4bs forned

Sso as to be sonewhat |arger than
and, in consequence, capacitance per unit area becomes
émall . Therefore, there arises a need to increase the area
of the storage capacitor forming independent electrode 107
tocompensate for the small capacitance perunit area, which
entails a drop in the aperture ratio. To avoid this, a
method is usually taken in which thé stérage capacitor
formingpixelelectrode 131 is provided scas tobe connected
to the pixel electrode 4 through the contact hole 132 and
the storage capacitor 122 is formed by the storage capacitor

forming pixel .electrode 131 and the storage capacitor

forming independentelectrode107. Withthisarrangement,

the storage capacitor 122 is formed only through the gate
inéulating film 11 so that a drop in the ape.rture ratio
due to the decrease in capacitance per unit area can be
prévented.

| The above method, however, has revealed the following
problem. The storage' capacitor forming pixel electrode
131 needs to be somewhat larger than the storage capacitor

forming independent electrode 107 and the area 131a of the
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the total of the storage capacitor form ng i ndependent electrode 107 and
the capacitance inclination correcting section 15. The fourth enbodi nent
is simlar to the first enbodi nent except this point. TheMaeapa005ance
inclination correcting section 15 is fornmed such that as the pixel to

whi ch the section 15 belongs is closer to the termnal end of the gate
signal, the area of the section 15 is smaller. Therefore, a pixel closer
to the terninafteRAYBI“IPREY R LA HMI RAFed §ﬁﬁPFE?dech?)hC|ttYaM@échal ue Cst

et S b A0CABRAGIYe ditfact (CHNPEANRIE b o F2 1988 o0/ FOUTLEQLA( D) 2

pi xel closer to the térmnal ate has a

f eed-t hr ough vbhaagma/tssosagemapmtlﬂ:mcGmlpgssn@éﬁeﬁ@encmems-ahe for the

" recharging vol %‘gﬂ The val ues of the indexes D and B vary according to 44
g

4 March 2005 c SLnPaSRS CHPREPRAURER R 40ubSEst At 3 Fes¥ibr ddelsEapaci tor
122, as apparedé dodpdden aseHBld 08 FIIr£8, thi %z%acggsél?@%étog:gbgo
Cof / (dc + Cst + Cof) ] X

assurrptl on being conditions for deriving D= |
[ (Lst + Lof) /tapadite¢rgieumiong (B)delared e tradet /U33 ifmEqeatsienby6ihe. Thus,

th | f i t
valeuev\?\lhlughosaétnﬁ(g ’%‘ésgﬁi&é&gﬁir{] ag)(zogﬂ%n%%)#n%e% 8 ﬁi%‘ll\r/]\ﬁfc‘:gh ﬁﬁ\?eabeen

expl ai ned in tdecédidaicenbonicienncreGeRG el e rtr$€801ibkeBrEhgyses 14a
and 14b, a pixe]l located nearer to the term nal end of the gate signal has
a smaller val U IStET2PREEFATE, tERR P GhedePapisi Yagebre (7l RRAFLBRe

correction is o8 nd8ek8VehaRla (deirt8hn vﬁiﬂebetﬁ«?%tédu‘i&%%en\ﬁ‘st bLp the

al | owabl e range. To conpensate for the recharging vol t'age, capacitance
i nclination cofretnieneadyandBafifseotsst doin €be rsCoemibbdiment cannot

be satisfied. Accordingly, the requiréments for the
aperture ratio and for the level of flicker are incompatible
with each other in some cases.

To solve this problem, the third embodiment provides
a reflective type LCD element. More specifically, the
pixel electrode is composed of a reflective film so that
it also serves as a reflector 14 and the periphery of the
pattern o.f the storage capacitor 122 has an irregular shape
with prolonged Lst. By virtue of this arrahgement, there
is no need to take the aperture ratio into account and
therefore the value of Lst can be 'easily set 0o as to make
the value of the index D be 1 or make the value of the index
B pe Bopt. As a result, flicker can be restricted as much
as possible,
Fourth Embodiment

Figures 14a and 14b show plan views of structures
of an active matrix LCD élement according to the fourth

embodiment of the invention. Specifically, Figure 1l4a
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the pixel. transistor instead of Cst. In this case, the area of the

capacitance inclination correcting section in a pixel |ocated closer to

the termnal end of the gate signal may be sinply made toMaehl2d0ger, as
apparent -from Equation (1), whereas Lst is nmade, simlarly to the
preceding case, to be smaller for a pixel closer to the term nal end of

- the gate si gnalshmlr::isfgh _Eg_’_rlii)odi nent_ Fi rei 15 tg 20 are plan views each
showing a strictire®ol " prYet 9 2aK1E&Li DRaRdY i teEPiBpined °%or di ng

to the fifth eghedismiialnfwhdfed H¥e8uen-41 Sholk AWE-ud 104 & 988115 to

-+ 20, like or equival ent conponents are designated by |ike nunerals. 1t-

shoul d be not eBeERaPY 2 §¥prPA Yt ped tfHthgegabpatidrerl .122nj Ridxps dxtal5 to 20,

only 45 4 March,g00p4t he e Ltor form ng |ndependent el ectrode
107 is shown, V\ﬁi %e t he l'ssj%}%{r %ee ggg%fLFSF 8'r"ﬂ1°?1%njfﬁx erhgﬁsé'@f’la&&él is
omtted for theysakkeohusenplscity. In these figures, the storage
capacitor form ng independent electrode 107 is indicated by solid |Iine and

hatched. The fifth &lSotPwEHR epPodimes t\ritide HER AP Licaitioguefittbens f or

the pattern foipi88cihe, SLAr 398 crCARAL|T L LR IR h i.gutations having
| onger peripheral |engths Lst tchan the pri or%ﬁ.sign%?%%’?i %g 6 dnar
confi gur ati onstegdiagblengdihe petiphenratriedgiiheleskptt hrheaeupitaposed,

hown 1 n 7 gur S S thEA PN RIEBR STk Beh e TR R AL frk® o Bhel ot ¢ e
shapes such assshesm isn1Figittees6r morel] Ar AsSHRPRS iSUeNgasesha by Fi gure
17, meander paﬁéa'r r}:shesgtégraag csapoa\t/g]ig nr I;i gure 18, conb-?i ke shapes such as
“shown in g D o orming independent electrode
- ' | 107 is provided with a capacitance inclination correcting
section 15 and the storage capacitor forming pixel
"electrode 131 is formed so as to be somewhat larger than
the total of the sforage capacitor forming independent
electrode 107 and the capacitance inclination correcting
section 15. The fourth embodiment is similar to the first
empodiment except this point.
The capacitance inclination correcting secfion 15
is formed such that as the pixel to which the section 15
belongs is closer to the terminal end of the gate signal,
the area of the section 15 is smaller. Therefore, a pixel
closer to the terminal end of the gate signal has a smaller
. capacitance value Cst in its storage capacitor 122.
Coﬁsequently, as seen from Equation (1), a pixel closér
to the terminal end of the gate signal hasra higher
feed-through voltage Vts so that it becomes possible to

compensate for the recharging voltage.

The values of the indexes D and B vary according to
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Figure 19, and hol e shapes such as shown in Figure 20. When the storage
capacitor form ng i ndependent electrode 107 is formed into an Hletter
shape as shown in Figure 16 or an annul ar shape as showx marchi2gose 17, it
can be partly | apped over a black matrix, so that the aperture ratio can
-be increased and an electric field shielding effect on the source line 1
can be obtained, Six Enbodinent Figures 2l1a and 21b show a structure of a
pi xel transi sEBPRPAS atPadit® cCARRFEKARED FPAHENCSICCOF dERG tsEoTage si x

enbodi-ment = of al tq ' i i e er.eas  Figure
e 2, ShgpeLtention, B edia B G Al neRy" 0

21b is a sectional view taken al ong gure

Fi gures 22a and#is22b st are: 4 dhish RG0mprishr Updine obnaisfionag&oszapaci t or

in the active gatrix C[_)Elem;nt according to the six enbodi ment of the
“invention, Fi g%’r?t“&% &i hoE/ bFER tiGsh dnfeL! Fisjuk ELobpt Lo fd /3@i onal

view taken al opgghateexXXshh andOf |=bLQf:/Ej)ﬂL{rEﬁ;u?a3ﬁ-0nFi{gEr) es gad gpd 23b
show a structure of a conventional pixel transistor, Figure 23a being a
pl an_ vi ew whi | BaFrg e 1853p 1sj §lgoseeti- ohnl agtendanie widlongdnges XX | | b -

XXI'I'lb of Figese 23a., Gl e and. 24b show a str ure of .
conventional sforage gaplggy%og?gﬁgure itdaesbrcgllmnlgf;l & %I g(rzlﬁme\‘/’f ea\ﬁq/\ﬁfnllg Fi gure
.. 24b is a secti¢Ba Braewhiakdmval oogn bikpeaXXe¥in-teE Vs ofenboddm@n?4a. I n

Fi gures 21a, a, 23a and. 24a, the respective patterns of the filns
| ami nat ed on ﬁ&fb‘f%%%e@{rbws%fgﬁ@w tH38ng 14P. APE AP 2dogptRd

different kindsedfet ikBetnd @edinShhNddd o@ORIL kB AAGES na0fa LREFEEI | M
patterns. In Figures 21b, 22b, 23b and 24b, the contour of eacE FI I m
pattern i s depi&tw L5y i t Thexofoeapevdicnyh e manmtdanveFigeidésalian 22a,
23a and 24a. correction is done, the level of flicker can be restricted
' within the allowable range.

To compensate for the recharging voltage, capacitance
inclination correction may be effected on Cof or Con of
the pixel transistor instead of Cst. In this case, the
area of the capacitance inclination correcting section in
apixel locatedcloser to the terminal end of the gate signal
may be simply made to be larger, as apparent from Equation
(1), whereas Lst is made, similarly to the preceding case,
to be smaller for a pixel closer to the terminal end of
the gate signal.

_ E;ifth Embodiment

Figures 15 t6 20 are plan views eaéh showing a
Stfucture of a pixel in an active matrix LCD element
according to the fifth embodiment of the invention. In
Figure 3 and Figures 15 to 20, liké or equivalent components

are designated by like numerals. It should be noted that,

as to the stdrage capacitor 122 in Figures 15 to 20, only
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In the six enbodi nent, the nunber of patterns having edges which define
the gate electrode to pixel electrode capacitor of the pixel transistor
and t he nunber of patterns having edges which define thetBamh®pes5capacitor
are respectively linmted to a mninmmbut sufficient nunber. First, the
gate el ectrode to pixel electrode capacitor of the pixel transistor wll

be expl ai ned. } 23a and 23b, when the pixel transistor 115 is in
its continui ty[tgteatge:,gyés((g:h%%%?l?%ﬁi%fq?gf drfegerAenfeelestrednditt or 134,

functioning asia conduct ownise thal §fragenbapndueler sh3thiagd ﬂigf‘elgat e
el ectrode 6 becone filns substantially formng the gate el ectrode to pixel
el ectrode 47 4°REFER°%605 erphtradion nhemakeontisimptlisitiat.e. Thrttdw pri or

art, the edgeg;jgfirLhe patder ich define a portion 182a (|ocated
al ong the pixel lgl ecifode 4) of the pre&ra%gﬁéfc)?rlémé?‘l?ﬁe indanendeddt r ode to
pi xel el ectrodeleapaedeolo? nis hendieatéduby YsStal L 1md G Sdddndlged by the

edge of the pattern hOf t he filmggat.e electrode film of the gate
electrode 6 and thé&dg&dtsP t REPRALRERh oPrevkdesnicamburt opdanars 7a,

7b of the senicondugipiridds ALROr ¢hag fo ddiG Slestiagabogi rent,, since the
periphery of the gate electrode 6 is Iol%:at ed, as sElcl)\%%bi ﬁﬁeFiséctffggeZla and
21b, inside th€apefipher yldd . t hthesen contiwtmrtildd | mdvimgr danyher e t he

pi xel transistgg i Pl £t t.he pixel electrode 4, the edge of the
pattern which 1gelfr:iL ne tfié %orgﬁrggnoq%zatmoaflpt% FEri%h&AF 182 of the gate

el ectrode to pixel akeefrfedeivapadiahat iclanEligura@_ﬁb'hBUHa)éi%batl%ngéﬁ
conposed of onl e edge of the pattern .of the gate electrode 6. It

i
shoul d be not EF R E TP HE At L6t - 18Dar e sareduiarP 28 bndn addpitien

el eCtrOde 4. to the irregular shape having rectangular projections as
shown in Figure 8, saw teeth shapes such as shown in Figure
15, H-letter shapes such as shown in Figure 16, annular
'shap-es such as shown'—in Figure 17, meander patterns such
as shown in Figure 18, comb-~like shapes such as shown in
Figure 19, and hole shapes such as shown in Figuré 20. When
the storage capacitor forming independent electrode 107
is formed into an H-letter shape as shown in Figure 16 or
an annular shape as shown in Figure 17, it cén be j_:}artly
lapped over a black matrix, so that the aperture ratio can
bef increased and an electric field shielding effect on the
source‘linell can be obtained.
Six Embodiment
' Figures 21a and 21b show a structure of a pixel
transistor in an active matrix LCD element according to
the six embodiment of the invention, Figure 21a being a
plan view whereas Figure 21b is a sectional view taken along

line XXIb - XXIb of Figure 2la. Figures 22a and 22b show
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Next, the storage capacitor w I-I be explained. Referring to Figures 23a,
23b, 24a, 24b, the prior art is forned such that the storage capacitor
form ng i ndependent electrode 107 is |ocated outside thetHaeh@9e5capacitor
form ng pixel electrode 131 in a plan view, and therefore, the edges of
the pattern which define the' periphery of the storage capacitor 122 are
conposed of thg g t patterns of three electrodes, nanely, the
st or age - capaci torgg'?%};%%gplgn%esgteoﬁc?‘eqnet °€P8€%F8ae§’io‘%"? AN S Mhitife gate
el ectrode fil nL.CDla esienrnage: eApAL) t Ohbail &b ¢ 2&nt & kNG nk3 bl or ned
fromthe film(drain electrode film 48 4 March 2005 constituting the
source |ine 1;%afU ¢ REpPIEPI & LA Ydev whilgFigieroRRbrishamecttioaadi x
embodi ment is {OEERAKIUCH ohHAL oS h r capacifor faormn
i ndependent el ect rode 1070i£I locate qn?? el%tﬁg%é gﬁ:éagieé%apgéigt%?% f or mi ng
pi xel el ectrodé3a3ands 2sipowhdwn & grest@?a anda 2Bhvehkeoadgepiqbit he
patterns whi cht](_;laelfligetthe 1:p,eri heré of the storage capacitor 122 are
conposed of the adged- of * at CErift A o bR Ve BHéde Fidtine 23Phe
storage capacisod Jertidithl WdRPRAGRRAt aebegt 1 PHe O F1Pr Mg @M, £t he gate
el ectrode filn and the storage capacitor formng pixel electrode 131
formed from t He*%E 23t ecthiigiires |2ha Pisd 24dvehawr angémectucanorest ri ct
increases in the,Jlucdaf i t -through vo] } age due to_processing
variations in thevrespect i vsg%ﬁ(a%{ ee?%éjfa%?qf)%é I?JF n’éef%Irefrg’c?in(?n_at Hégﬁl ass
substrate 110.vi8pewhfileafigyre lzauf astossct hahalaisy Yakbatd 1y Lnet he
sem conduct or fJ 7 re.elimpated_to prevent variations associated
with the gate %’He‘{ﬁsfo%gl\zg 0& ;‘égure 24a. In F:Pgures 2la, 22a, 23a and

‘ 24a, the respective patterns of the films laminated on a

glass substrate are perspectively illustrated with

different kinds of lines to distinctly depict the edges
of these £ilm patterns. 1In ¥igures 21b, 22b, 23b and 24b,
the contour of each film pattern is ‘'depicted by its

corresponding line used in Figures 2la, 22a, 23a and 24a.

In the six embodiment, the number of patterns having
ed_ges which define the gate electrode to pixel electrode
capacitor of the pixel transistor and the number of patterns
having edges which define the storage capacitor are
_rgspecﬁ_tively limited to a minimum but sufficient number.
_ First, the gate electrode to pixell electrode
capacitor of the pixel transistor will be explained. In
Fiéures 23a and 23b, when the pixel transistor 115 is in
its continuity state, a channel region is formed in the
s'emiconductor 134, functioning as a conductor, so that the
semiconductor 134 and the gate electrode 6 become films

‘substantially forming the gate electrode topixel electrode
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el ectrode capacitor when the pixel transistor 115 Is in its continuity
state, whereas the factors that cause variations in the pixel electrode 4
are elimnated to prevent variations associated with thelgaehagescapacitor
122. In this arrangenent, the respective peripheries 182, 183 of the gate
el ectrode to pixel electrode capacitor 123 in the continuity state and in
t he non-conti nyj . i phery .of the storage capacitor 122
“are respectivgiﬂ%)‘g?smg)%?era%(Ii}:g {zﬁgt%g%iégp(ﬁtyattﬁe‘ pafl-tél?‘ﬁs?r T fbt ad e Mar ch
2005 fil s thaedgss dihthegaiae telrest, vadiccH abniadt poer 16182260 10ddde film

Therefore, the iati 0, bet ween the | ength of an edge Esg of the pattern
conposed of th& GA¥ T FFTuELertrREEnd) (9E Yhengemiohean b8ycoEddeof the

pattern conposggte ofeitcha :Yaai Nt gl Eiﬁtifeqdeej.jal:mrj)éegsc%%a{c}%t%% egual, to the

~ratio between an edge Egg of the pattern conpose e gate &&ct r ode
fil mand an edgenthgubty slietpatatrer eproonpose bf thiehaigl &f Bhelpeatieede film

wher eby the ed ..Egg of. the pattern. conposed of the gate el ectrode
filmvary. si m‘gfztr ygﬁkalnldlg1('Tj(l%’e‘=‘ltéadg‘“’gL °E§8,‘16E§a18? Phethatdahs 598& of the
drain el ectrode dnd Mheasggss g BhkYp a6t 4l sS tQa0s ofif G50 ESMAL %Elﬁnﬁ% SO

e

that the influence of variations in the pattern dinensions upon t
feed-t hrough vittatRe % sthefpHeHduates dd4-Note that the edges Esg, Esd

are anong the edgegcebrhiggPatd erdhed hat ggns%jnﬁg&%]é hte pesrii her)é 181 of
the storage capacitor 122, whereas the edges Egg, Egd ~aré a%l?’ng PRe total
of the edges deximhqry odr bhe hmtte edestirbdees tihe 1penirpierys Ewef ihhe gate
el ectrode to iXfl oLl gtitarogg c citqor in the continuity state and the
edges of the pattern fhat coﬂsfﬁp e ' 95er FPRerBe BN HY | ©F nthe
: semiconductor 134 in the area where the pixel transistor
115 extends along the pixel electrode 4, the edge of the
pattern which define the portion 182a of the periphery 182
of the gate electrode to pixel electrode capacitor in the
_ co_ntinuity state are composed of only the edge of the pattern
-of the gate electrode 6. It should be nofed herein the
portion 182a is located along the pixel electrode 4.
Next, the storage capacitor will be explained.
Referxring to Figures 23a, 23b, 24a, 24b, the prior art is
formed such that the storage capacitor forming independent
e%ectrode 107 is located oﬁtside the storage capacitor
forming pixel electrode 131 in a plan view, and thérefore,
~the edges of the pattern which define the periphexry of the
stérage capacitor 122 are composed of the edges of the
patterns of threeelectrodes, namely, the storage capacitor
forming independent electrode 107 formed from the gate

electrode film;_ the storage capacitor forming pixel

electrode 131 formed from the film (drain electrode £ilm)
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the non-continuity state. As a result, flicker can be restricted to a
lower level. It is apparent that Lst in Figures 22a and 22b nay be
prolonged simlarly to the first enbodi nent. Seventh Enmqg,rasﬁrmoghe_
seventh enbodinment is associated with an active matrix LCD elenent in
whi ch variations in the feed-through voltage are can?elgedhby ahSOU{Ce

- signal or.gate §, N8l 5LQULe 29 shows a plot of the feed-throu vol t age
_5094 March9200 Verses tan ngﬁrgoﬁﬁcgh{)%gal’plad}d dfret Héxf’éeﬂlf’ﬁgﬁ‘&%ﬁ

vol tage verses 4.Vgh - Vgl). As has been described in the introduction of
“the preferred enbodiments of the invention", where gate on voltage is
Vgh, gate off vol t add® t&e\gthey handyr EbRaot ik emblodanensdfis Herpiedesuch

i i a ; t e i | |s,Vsc, a= Vgh -
Vet W) S a danre e VaLbRAGe QAN R MRS D s

appr oxi nmat ed aslesltivods. 1917s iW HdCarted riGofde /tHdl €tordgd cafRéidoa From
this equati on, fit iis understood that the feed-through voltage Vts is
proportional to° A ™ PdrPHEPT S1het¥ede-1ht Grgheem dgeFiwyreane amdle to be

~constant by amnanging ddyeCapagid 3AGe MNAUER: SR he £aQ oGl that
(Con + Z Cof) / (Cc + Cst + Cof) _i%s cc?nstsantlfor ef\ciiglrel g??o%s ll‘??y?%se

capaci t ance vaPtiethe 5h\Raiage, cpparitorsl 37 enemabhposhdtof/ ahieat@gas dm (Con

+T Cof) / (Ccyg +.Cof ) _gcaused variations in each capacitance val ue
has a certaint g(r??ear%frvg\n&t h?% Eﬁg setgfr/eecetn’fo e 123BtHr olBR SAATMFe Wt s

can be nade tocbeacbhet afdrinyng noseardenidty e19eti-bag Vo8 66rod &, Vol for
each of the Cokﬂmg%t%reigg\grode £ilm; and the storage capacitor forming
pixel electrode 131 formed from the drain electrode £filim,.

The above arrangement can restrict increases in the
fluctuation of the feed-through voltage due to processing
variations in the respective patterns of the films formed
on the glass substrate 110.

Specifically, the factors that cause variations in
the égmiconductor films 7a, 7b are eliminated to prevent
variations associated with the gate electrode to pixel
electrode capacitor when the pixel transistor 115 is in
its continuity state, whereas the factors that cause
v?riations in the pixel electrode 4 are eliminated to
prevent variafions associated with the s'torage capacitor

122,

In this arrangement, the respective peripheries 182,
183 of the gate electrode to pixel electrode capacitor 123
in the continuity state and in the non-continuity state
and the periphery of the storage capacitor 122 are

respectively composed of the edges of the patterns of two
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of the pixel matrix such that the tendency can be cancelled. There are
sonme cases where a and O are substantially equal to each other in the
above equation that gives the feed-through voltage. In sudbrch@805, Vts can
be further approximted and described by Vts.= [(Con + Cof)/(Clc + GCst +
Cof)] a . Wth this equation, although the approximtion error increases,

there is such va e;.th the vol tage paraneter is not included in
the term of 51§21ﬁgfcﬁﬂggoﬁsf hghgaﬁﬁéﬁ & (‘?g’tfraflieof&r_]rﬂ BREr &6y drad@t t i ng
' can be easily etleaerabertical.r e¢hegrbhe, f eed HdiQuabeyebhagt. ﬂ;ﬁ%th

feed-through voltage Vst may be further approximated by the follow ng
equati on w t hoBf By 2IEFdtdohhePatdiprmeenpos@bbL(tBecgat Estlect@®olde] (Vgh -

Vgl) As seen fgom BEQUER2 egd-thro voltage Vis is proportional
to (Vgh - Vgl) in this cgs%.nélﬂfl §tfe%%§t%nﬂ9$u°r€ ﬁ%‘?gﬁ’%‘i%’é’é&é’ rEed
appr oxi mat i on ef e dwatihadetheoddiSidvastagn: thale ¥qhaBlticOnSe Hathile

| at eral di rect{)op‘f%t he direction along the gate line) of the screen cannot

be corrected 3% " b £ F9Gh ofokhEgRabERTRICIRP SRS Ot ddve Optehe

source pot ent | alec iy Sianl AndWARERACEYSIE ACHLLLBLESGGIJd LT the
correction because there is no need to consi gfer e value Vt and’its
vari ations. Fiths dzrin ¢lgcyirede #iidgr avhechbyatiieadge s nGggaost r uct ure

of an active i L gul d i.Spl.a ccording to the seventh
“enbodi nent of.mfa%e %(Erll%/{e%&} oﬁ%%‘%gé{zi gﬁr %h’f%/ “hd FF %?‘g"s"‘fea 5hl™| BaT¥i ke or
equi val ent conpoilently and desi@ilpéedidny, EghCon WY datteCcombb¥ga NMatrix

liquid crystal(fgi ?1%' §¥_ 200 of the seventh enbodi nent is designed such that
a gate driver YolPEndr At AN RIS Sl lmyaTE i tilar gavs shdanstand a ,

source signal ehE38ad€88{PEdso that the influence of variations in
the pattern dimensions upon the feed-through voltage Vts
can be eliminated. Note that the edges Esg, Esd are among
the edges of the pattérn that constitute the periphery 181
of the storage capacitor 122, whereas the edges Egg, Egd
are among the total of thé edges .of the pattern that
constitute the periphery 182 of the gate electrode to Pixel
electrode capacitor in the continuity state and the edges
of the pattern that constitute the periphery 183 of it in
the qon-continuity state. As a result, flicker can be
rqstricted to a lower level. It is apparent that Lst in
Figures 22a and 225 may be prolenged similarly to the first
~embodiment. '
Seventh Embodiment.
The seventh embodiment is associated with an active
ma_frix LCD element in which variations in the feed-through
voltage are cancelled by a source signal or gate signal.

Figure 25 shows a plot of the féeduthrough voltage
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earlier to the gate lines 5 and the source lines 1, respectively. Wth
this arrangenent, the above-di scussed effects can be attained. It should

be noted that an- illumnator for supplying display |ightsfgrchBgogctive
“matrix LCD el enent 100 is-not shown in Figure 27. Wiile the storage

- capacitor is forned between the independent storage electrode (i.e., the
storage capacitor. 52 4 March 2005 forming i ndependent el ectrode) in which
the storage cHBatPFfof i s IiANRECtEEd SheWsh@ ind@dp@fdeiite Easukithareawh | ne

and the pixel ebeehgedeefbes. (viRe- sfprpge capacitor form ng pixel
el ectrode) in the first to six enbodinents, it may be forned between the
front gate |line and#sh&asi kelen dpecribeeé. iMNuphee oust muitiidt icat icns tard

alternative e ' he inventiqgn wll bhe apparent to those skilled
" the art InPoeRSEPAY eRbobifenCY X (e Maendi oMl ithney dnte he
description isvbbtige COaSVENEgate | dE#ISIdIdgee 1NNG1, AME ItTidsPwhged for

t he purpose of teaching those skilled in the art the best node of carrying
out the inventYohta9qiF Beapisebitnapsisteact sVt .atbitorettercvioditagry be

varied subst i al L eparding fromthe spirit tge_ i nvention
‘and al | nodi fﬁgéat?c%r%ﬁﬁv\@ﬁ E’%B%g?reg%‘% ik Lfttﬁe %%opé%& *t Kgs append&dcel ai ns
are reserved. 53w Mavgh.2808 CLAI K5 o ,1th8 £€édVenrdigh % dit@gedvegyst al

di splay el eme.niS golelyiel il r&gl@édaayl#orlallol‘}sy. of source lines for transmtting a
-video signal;
: + Vts = [(Con +T Cof)/(Clc + Cst + Cof)] a

From this egquation, it is understood that the
feed-th-r_‘ough voltage Vts is proportional to & . Further,
the feed-through voltage Vits can be made to be constant
by arrangin‘é; the capacitance values Con, Cof and Cst such

'that (Con + T Cof)/(Clc + Cst + Cof) is constant for
variations in these capacitance values. However, if it
is presumable that variations in (Con +7 Cof)/(Cle + Cst
+ Cof) caused by variations in each capacitance value has
8 certain tendency within the screen, the feed-through
voltage Vts can be made to be constant by independently
setting Vsc or Vgh and Vgl for each of the columns or rows
'of the pixel matrix such that the tendency can be cancelled.
There are some cases wﬁere ¢ and 8 are substantially equal
. to each other in the above equation that gives the
feéd—through voltage. In such cases, Vts can be further
‘approximated and deécribed by Vts = [(Con + Cof)/{(Clc +
Cst + qu)] a . With this equation, although the
approximation error increases, there is such an advantage

that the voltage parameter is not included in the term of
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a plurality of gate lines arranged so as to intersect the plurality of
source lines in a plan view, for transmtting a gate signal; a plurality
of pixels defined by the plurality of source |ines and tgakhoogsity of
gate lines which intersect each other and constltutlng an i mage dlsplay
pl ane; a pixel electrode provided for every pixel; an opposed el ectrode

f-aci th [ t sSs-a.ll UId cr stal a storage
cggegigtorepm)a% ?a%%rcrl%\%glrcfa%lge? 28 RS 3%51‘? d’é‘na}ﬁ?)lqaédl et ween

its correspondioge pwbeln ebecéddsy apHet f&éﬁl&@ﬁ%&i eebipslgs . angnpa pi xel
transi stor provided for every pixel, having a source el ectrode, a drain

el ectrode and 5eg%t ERBPRER retid aas HWtaWéYcBﬁn%%¥E%P¥(ﬁnpﬂﬁxwmggp@hbyng one "
of the source thiNEs11dw LR 'EHRANGNG A8 & J f},esﬁe&e'u%'ne%r ades and a

correspondi ng one of the gate |ines respectlve being t8fned ON or
.OFF by the gate 5|gnab =wWheveyncaa index B gbﬂep va%h— Lgbhqu is equal to

or greater th periphery length of the stora capacitor is
Lstgand a per?‘z;p)%eryzf é}%Fd‘lgugggﬁPe Ehecteodethr e i‘@?lg“eigé’ct‘)r?:édés

capaci tor, Wwhigdop&r@l SRl QUghor R ) kel WaeR Lhge JatH, &l e&h%@g of the
pi xel tran5|stor and the pixel electrode, is Lgd. 54 4. Mrch
active matrix ﬁqQﬁHQf(ﬁ%Eﬁ%ﬂSQﬁsﬁﬂ%uﬁﬁ@%ﬂmﬁmat%mmomdxmg &nd chas mthe mhereln

the | ndex B SUbIGAlde ¢f 20483 LEIUNEILE 008 Ta dir g ACLLVE, IBLLLX |1 Ui
crystal display el enment accor to C a|n1 : ere et phery
|l ength Lof. cﬁdlqdu;xgneaman@c&med@ame piiael} eEeeheoaereaaaeahﬁbtwb@n t he
' corrected as the feed—through voltage cannot be corrected |
by the source potential. However, it advantageously
facilitates setting for the correction because there is
no need to consider the value Vt and its variations.
Figure 27 is a block diagram schematically showing
a structure of an active matrix liquid crystal display
according to the seventh embodiment of the invention. In
Figure 27 and Figures 1la and.lb, like or equivalent
‘components are designated by like numerals. The active
matrixliquidcrystaidisplayzoooftheseventhembodiﬁent
is designed such that a gate driver 201 and a source driver
202outputagatesignalandasourcesignalsuchasdescribed
eerlier to the gate lines 5 and the source lines 1,
respectively. Withthisarrangement,theabove-discussed
effects can be attained. It should be noted that an
iliuminator for supplying display light to the actlve'
matrix LCD element 100 is not shown in Figure 27.
Whlle the storage capacitor is formed between the

independentstorageelectrode(i.e.,thestoragecapacitor

b2




pi xel transistor is in its non- contlnwty state is used as said Lgd and the
Index Bis given by B = Lst/Lof. 4. An active matrix liquid crystal

di spl ay el enent according to claiml, 2 or 3, wherein a pggieheoys! ength
Lon of the gate electrode to pixel electrode capacitor when the pixel
transistor is in its continuity state is used as said Lgd and the Index B
s given by B gobflhbonndipeifedt! | YEesBESRY) | U £LYSEAL dlSRlay, of ement
conprising: a plurality of source |ines {ransmttlngaw ghal; a
plurality of gespatihes isrcenmmse:edbodhd Dndapemsact chbacptaﬁablnlyaepf
source lines i 0 g %ban A e for %éamsmttl ng a gate signal; a plurality
of pixels.defihe tﬁ’émﬁl urst gy~ (bufce thAeStaRA%NEAMARIAGT y of
gate |ines whi ebriihgrsiecdl ¢236broberinndeCPNSE{ ldt k10 AL JdRAG & spl ay
plane; a pixel electrode provided for every pixel; an opposed el ect’rode
facing the pixéF "veberimneddesysen thefinproy gstallzlraayen;i the tpdn@ge

capaci tor proviged,fos.every pixel for holding a voltage applied between
its corresponding piXxe e~ electrode and the opposed el ectrode; and 55 4
March 2005 a pi xel Nnaesbabatiodd e atethdHanaVel Ve PihXelve RMHIIE med tSOUr CE

el ectrode, a drﬁl n el ectrode and a gate el ectrode which are connected, to a

correspondi ng Sheist 1PKEREHAPELLY |bﬁe§PPQrEBFr'é%G&ﬁ&@nﬁk%hbeéflft fFaepi xel
el ectrodes andag: GOWiRIPIiLRE PHLebihhCafatLiji NS, T & %%%.% li%ghY,, and

being turned ON or OFF by the gate signal, wherein an in given by D =
[CDf/(CIC + Csthe description is to be construed as illustrative only,
and is provided for the purpose of teaching those skilled
in the art the best mode of carrying out the invention.
The details of the structure and/or function may be varied
substantially without departing from thé spirit of the

inventionandallmodificationswhichcomewithinthescope

of the appended claims are reserved.
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Cof)) X[ (Lst + Lof) /Lof ] substantially ranges fromO.. to 1.5, where
the val ue of capacitance between the pixel electrode and the opposed

- el ectrode which face each other across the liquid crystampmiayeboss C o,
“the capacitance value of the storage capacitor is Cst, the capacitance

- value of a gate electrode. to pixel electrode capacitor, which is a.
capacitor forned bet ween & afe el ectrode and the ., pixel electrode,
when the pixel transistor S 1n its non-continuity state is Cof, the

peri phery length ofi.t he aéﬁi@@enaxaﬂaaimqlruiidscg%tagngigﬁgapeéi Yy | engt h
of the gate electrode to pixel electrode capacitor when the pixe ,
transistor i sCPRPTE&ERSN- cont i nui ty state. Is Lof. 6. An active matrix

liquid crystal disglgyuagl £ i Si.ng: lLural ity of source |ines for
transnitting a vi deo1§1 Signa ;toa % tﬂ:?% ?1131 osf‘gﬁgttgallﬁsﬂ‘éstt&ﬂgaﬁd’e’cp% as to
intersect theignakality of source lines in a plan view, for transmtting

a gate signal; a plurality of Ei xel s_defined by the plurality of source
lines and the pl ur 31I8YYF A t§aPt 9atfelinns arnamaedsee @s badm tatwctand

constituting #e | pageadispl aye Pkaleced6 ddlr ¢ 200 pi xel_el ectrode
- provided for every pixel; an opposegeel e:t:t_rode f%gi é'%tnhewfneyél efg’lrectrode
across a |iqlixPREmidtitding s @ateg sdiamadge. capacitor provided for every

lctrode and the SpboeraPErERR SOl WL il it Ratse i a e for
every pixel , stoaarioeglizesoud dbeq) Botd DSy o8 gdtai 1R L6h 1 048 ndRdsd gat e
el ectrode '
_ i _each other and constituting an image display plane;

a pixel electrode provided for every pixel?

an opposed_ electrode facing the pikel electrode
across a liquid crystal layer; -

a storage capacitor provided for every pixel for
holding a voltage applied between its corresponding pixel
electrode and the o@posed electrode: and

é:pixel transistor provided for every pixel, having
4 source electrode, a drain eléctrode and a gate elecfroﬁe
which are connected to a corresﬁonding one of the source
lines, a cerresponding 6ne of the pizxel electrodes and a
_¢or?espondingoneofthegatelinesrespectively,andbeing
turned ON or OFF by the gate signal,.

wherein:an index B given by B = Lst/Lgd is egual tb
or greatez_:' than 7 where a periphery length of the storage
capacitor is Lst and a periphery length of a gate electrode
to pixel electrode capacitor, which ig a capacitor formed
between th’e gate eléctrode of the pixel {:ransistor arlxd the

pixel electrode, is Lgd.
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whi ch .are connected to a correspondi ng' one of the source lines, a
correspondi ng one of the pixel electrodes and a corresponding one of the

gate lines respectively, and being turned ON or OFF by yhga@rbgosi gnal,
wherein an index D given by D= [Con/(Cc + Cst + Con) | X[ (Lst + Lon)
/Lon] substantially ranges from0.6 to 1.5, where the -value of -

capaci tance between the pixel electrode and the ogposed el ectrode which

face each other acros8Pt#etivqaatehy ddqguidagerstalcitspring ebgrait ance

val ue of ‘the $t663@6n§aRUTLM 115 GhbrealilerhAPAS € f..a gate
el ectr.ode to pixel ‘electrode énapaci‘t of,e’ whi cﬁ gga%‘@(?%p%%l %a'remf%arlr‘r%d bet ween
t he gate el ecxages afidert hel 0 x37. el ectrode, when the pixel transistor is

inits continui tysst te is. Con, the periphery | engt h length of the
storage capacitor rg £8t2CHh Mt ifneld rengtalolispley glemeditect r ode
to pixel elecdéasheatapacd LoLinedr theynditf! t LARSIiShOFy 8ndth LS of
continuity state is Lon. 57 4 March 2005 7. An-active matrix' liquid
~crystal di sple gedepeischgods pd wiatdal plebtsodeceapanesofoutied s tting
a video signal. ralit f gate,lines arranged so as to intersect the
plurality of rb-al}gse'oji;jrtcl%lé—il Slair?ézs?\él (r%sagﬁl gﬁsv?%ﬁ'/v',cmf'i’dﬁyrﬁ]ft?%t%l-’g'gaf’éegi gnal ;
for a plural iasy sofiings sandefieddaest ke 131 Wikt Byols SQUGelsi.nes and the
plurality of gate lines which intersect- each other and constituting an
i mage- di spl ay pl and; 2P 35tdde Bpdciroddapie\srestabdiamiay sibeslent an
opposed el eClacédedfitly RS LhBnPi X8loreh eCELQHe 2 periphery length Lon of -

'the gate electrode to pixel electrode capacitor'when the
- pixel trans:istbr isinits continuity state is used as said
Lgd and the index B is given by B = Lst/Lon.

5. An active matrix liguid crystal display element
comprising: | ) |

a plurality of source 1in'és for transmitting a video _
signal; .

a plurality of gate lines arfanged s0 as to intersect
the plurality of source 1lines in a plan wview, for
transmitting a gate signal; '

a plurality of pixels defined by the pluraiity of
sochelinesandthepluralityofgatei;neswﬁichinterseut
each other and constituting an iﬁage'display plane;

‘@ pixel electrode prbvided for everf plxel;

an opposed electrode facing the pixel electrode
across a ligquid crystal layer; |

a storage capacitor provided for every pixel for
holding a voltage applied between itg corresponding pixel

electrode and the opposed electrode; and
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across a liquid crystal layer; a storage capacitor, provided for every

pi xel for holding a voltage applied between its correspondi ng pi xel

el ectrode and the opposed el ectrode; and a pixel transistpgaph®@gpged for
every pi xel, having a source electrode, a drain electrode and a gate

el ectrode which are, connected to a correspondi ng one of the source

| i nes, a correspondi ng one. of the pixel electrodes and a correspondi ng one
of the gate |lines respectiVely, and being 'turned ONor OFF by the gate
signal, wherein at |east the voltages of the gate signal for turning the

“pi xel transistor QN j OFE _are set to values. in accordance with the
distribution; wi t%r?ajtq%el‘itﬁaaglj‘gls?llogp?’é?/v’p%%‘ﬁéf’ro?v%’fy PdFal ahgvéng of t he
capaci'tance asoercefeldtrpidl arersdal «GaBaehiO and Qegacl?eoéﬂaf:@ﬂ?&eval ue of
the storage capacitor and the capacitance value of a gate elecirode to

pi xel el ect r Y& Lapiti toRNeGBef o |4 gardespyniahg capacift thebsbugca
capacitor forpggd. bgt i xel_electrode and the opposed el ectrode
‘which face each ot ﬁe‘?\@g%?%ggn?%égl?lbeuio %E?s‘f]g’f‘% th%ﬁtfst RBAAt e

el ect.rode tocpirxelpehadhyades 6836 §ote DehBY raspedRaGLl gl A1 HEL, pet ween
the gate el egtrode of the pixel transistor and the pixel electrode.
wherei n at | &4EPefn8iy g Q§E by e gptensigued. signal for turning the

pi xel transistor QWeand OFR alfisety di,pgy LO p.+ T Cpf)/(Cc + Cst
+ Cof)] X a, where the ncaﬁlaci tance \%ﬁ%@ l(t))? ’?he F{:ég?gc%?y*st "Te c+apaci'tor
is Cc; the Cefiphckt ditetval Lef pfLohE sSitra0R iGARFCIrhagesSEESH 0 e

capaci tance yg’l’y_ l}et}:ee qate electr de to pixel electrode capacitor when

of.
the pixel transrs or s mrt $2n0R- RbrifanfftRrcs Retvpenchhe Riwel
capaci t ance ehtciErode ldifl ghkcofhE6éd @R dt@ode which face each other

across the liquid orystal layer is Cle, the capacitance
value of the storage capacitor is Cst, the capacitance value
of a gate e;ectrode to pixel electrode capacitor, which
is a capacitor formed between the gate electrode aﬁd the
pixel eLectréde, when the pixel'trqnsistor is in its
-;Jnon—continuity state is Cof, the périphery léngth of fhe
-.sto‘rage capacitor is Lst, and.the periphery length of the
gate ehlectrode to pi;_«:el electrode capacitor when the pixel
transistor is in itS'non-contiﬁuity state is Lof.
6. An active matrix liquid crystal display element
comﬁrising:
a plurality of source lines for trangmitting a video
signé.l: - ' ‘ |
- a plurality of gate .'l.inesv arranged so as to intersect
the plurality of source _lines in a plan vwview, for
transmitting a gate signal;
a plurality of pixels defined'by_the plurality of
source lines and the.plurality of gate lines which intersect

each other and constituting an image display plane;
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pi xel el ectrode capacitor when the pixel transistor is inits continuity
state is Con; the voltage value of the gate signal for turning the pixel
transi stor ONis Vgh; the voltage value of the gate sigralaich2008r ni ng t he
pi-xel transistor OFF is Vgl; the threshold voltage val ue of the .pixel
transistor i's Wt; the center voltage value of the source signal is Vsc; a -
= ‘Vgh - (Vsc + Vt) ; /3 = (Vsc + Vt) - Vgl; and T =/3/ a. 8. An active
~matrix liquid crystal display according to claim7, wherein the voltage
val ues of the gate signal for turning the pixel transistor ON and OFF are
~ set according to PCBRxplCedestCofie+pCofrifleX fdghevedgl pixihere the.

capaci tance val ue_of B) liquid crystal_capacitor is dc; t he capaci t ance,
val ue of the storaag (?gf g)(ﬁetdgrefesmt’:}s/cf‘%et%cﬁh?)aE??aﬁéé‘e@alqj@qﬁmddﬁe gate
el ectrode to pixeds ed eniduie EARAGL Alagdign the pixel transistor is inits

non-continuity state.is Cof; the voltage value of the gate signal for
turning the pixel fr&8h8F8g6r ceraritay pyhyithé fokt agervapugeaf fie gate

signal faor tydidyhd Be,Hi igtor, OFF is Vgl. 9. An active matrix
liquid crystal di srﬂt ay ace(%é%%hgeﬁ'ga %%V%%iiﬁ gw?ﬁmm Pdpgilns,
‘wherein the cdietcdirodsl taage thfe opp@sealled@ctirgal. hggset to a value in
accordance with the distribution, within the imge display plane, of at

| east any one of T RIXeApLERrPEAEECT RTIRYigted For| every mimest.ahagapaci t or

t he capaci t aRCLoVBRE I 1Qfc tirldReSt 214398 nCAPASLE. nd the , capacitance val ue
of the gate electrode to pixel el ect rt-loégleél‘g*(::%f’]é)(gf(a:i%tngirE.’L 9aFe ﬁgegﬁff’% matrix
liquid cryst ¥Pighspraycernented taceocdingsponanyg dhee it the phHesedi Ng

the pixel  oPinrrad TSt dins B Pt cimctendomendt fve natri x

li qui d. cryst gprdespbajisryenendéf the gate lines respecti'vely,. and being
-;turﬁed ON or OFF by the gate signal,

' wherein an index D given by D = [Con/(Clc + Cst +

Con)] X [(Lst + Lon) /Lon] subétantially ranges f£rom 6.6

.t'o 1..5, whefe'the value of capacitgnce between the pixel

electrode and the opposed electrode'whiqh face each.otﬁer

_across the liquid crystal layer is Clc., the c%paéitance

valuebfthestoragecapacitorisCst;thecapacitancevalué

- of a gate electrode to pixel elecfrode capacitor, which

.;s a‘capacitor formed between the gate electrode and the

pixel electrqde, when the pixel traﬁsistor is in its

‘ continuity state is Con, the periphery ieﬁgth iength of

 the storage capacitor is Lst.;énd'the>periphery length of

;the gate eleqtrode to pixei electrode capacitor when the

. Qigel trangistor is in its continuity state is Lon.
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according to any one of the preceding clains, wherein at |east either the
capaci tance val ue of the storage capacitor or the capacitance value of the
gate electrode to pixel electrode capacitor is set accordigght?00posi tions
along the gate lines of the inmage display plane, and wherein the index B
I's set according to said setting. 12. An active matrix liquid crystal

di splay elenent according to any one of the preceding clains, wherein at

| east a - portion of the periphery of at |east one of electrodes which
constitute the storage capacitor has an irregular rectangular shape in a
plan view 13. An'aotld%Prmﬁqﬁ%Fq|(ﬂﬁqfidryéﬁaﬂldlspraytelenébsplagcordlng
to any one oﬁoﬁbggggnb to 12, wherein at least a portion of the periphery
of at |east one of el éct rodes whi ch constitute the storage capacitor has a

saw t eeth shape i m plpkadityi®@ivsotdceAnined iP6e: Mﬁéﬁiit%@ F{ass al

di spl ay el errgg gocordl ng to any one of .clains to 12 erein at |east
one of el ectT888%7whi ch constitute the storage capaC|tor has an H letter

shape in a plan Viggudal ACLLYE cr al dIS | ay. el ement
according to any one of cfg?ns % t% ?% Wﬁ%re %%gf %&) '
el ectrodes weReh Pdmllj{tllt eofhescs.tmcreagelﬁapacm oa rtaﬁnanvaaﬁul Hor shape in
a plan view. rlx uid crystal display elenent according
to any one ¥3§#%ﬁ$%€§ ?o 192 %m%&%ﬁéh | east one of electrodes which

- constitute the stgr r _has_a neander shape in a plan view 17.
An active matrix |QI gglﬁﬁg???)g ? BEEREE IeF LhRR by ddto miurp it amE one of.

_clainms ‘1 to Suraheines anid tl&aﬁluﬁﬂﬁ:l@j} osYAH 1 A0S WILEN USRI ut e the
stor age capaC| t or has a conb.
other and constituting an image - display prlane;
a pixel electrode provided Ffor every pixel-
an opposed electrode facing the pixel electrode
across a liquid crystal layer‘
| 'a storage capacitor provided for every pixel for
_ holding a voltage applied: between its corresponding pixel
electrode and the opposed electrode- and
a pixel transistor'provided.for'every'pixel ‘having
a source electrode, a drain electrode and a gate electrode
which are- connected to a corresponding one of the source
lines, a corresponding one of the pixel electrodes and a
oorrespondingoneofthegatelinesrespectively.andbeiug
“turned ON or OFF by the gate signal, |

-wherein at least the voltages of the gate signal for
turning the pixel transistor ON and OFF are set to values
in accordance with the distribution, within the 1mage

display blane, of at least any one of the capacitance valve .
- of a liquid crystal capacitor, the capacitance value of
,_the storage capacitor and the capacitance value of'a-gate

eleotrode to pixel electrode capacitor
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shape in a plan view 18. An active matrix liquid crystal display el enent
according to any one of clains 1 to 12, wherein at | east one of electrodes
whi ch constitute the storage capacitor is holed in a plan view 19. An
active matrix liquid crystal display element according to any one of the

precedi ng cl ai B, wher ei n thesoclaﬁel tran§|§t§%.|s | aced at a corner of its

. . igquid , cr capacito ing . apacito orme .
correspondi ng pi Xxé ina pl an ‘vi éw, erern e %l ef* BT €ctYo dcCupi es a

large part gleddesh GRF HSRONAIBIPIKE! an M Ll &, BRRBetyeen Jhe »9%9&%'
el ectrode and the pixel transistor, and wherei'n the periphery of the gate
el ectrode i sato®caiddothasifadshetperiipheny cofstaichanae) fmr m ng

sem conductor within a portion of the pixel transistor which portion
extends along theepiatel edeettodaelo 20 xeAncdetimelenaphxitdmgiad ngr st al
di-splay elenment, according to any one of the Qr ecedi ng cl ains, wherein the
~ storage cap8Paortars Furesd hrftiRean Whest B e cleaparda opf f ShAI My Xsilxel

el ectrode and a storage capaci.tor form ng i ndependent el ectrode, the

storage capititorHor ifhg15 ReFetl @5 FGE%hei ng connected to its

correspondi ng pi ygl, Slechy e, 61rkhe 5105806, £aRAC){ of, oL g, | dspendent
el ectrode being connected to an 1 ndepén ént capam?ance |The and faci ng

the storage,£apagihgr ther i Rirelsietert 5ipden ACGSS ransLASHLALINNG | ayer,
~and wherein at |east a portion of the periphery of the storage capacitor

form ng indegpendent, ekectrede)j gilocat egdgi nsi d%o%f‘? Peld, Phgryrof drhe

storage capacitor form ng pixel electrode in a plan view
capacitance value of the liquid crystal capacitor is Clec¢; the
capacitance value of the storage capacitor is Cst; the
capacitance wvalue of the gate electrode to pixel electrode
capacitor when the pixel transistor is in its non-continuity
state 1s Cof; the capacitance value of the gate electrode to
pixel electrode capacitor when the pixel transistor is in its
continuity state is Con; the voltage value of the gate signal
for turning the pixel transistor ON is Vgh; the voltage wvalue
of the gate signal for turning the pixel transistor OFF 1is
Vgl; the thresheld voltage wvalue of the pixel transistor is
Vt; the center voltage value of the source signal is Vsc; o =
Vgh - (Vsc + Vt); f = (Vsc + Vt) - Vgl; and © = £ / «.

8. An active matrix liquid crystal display according to
claim 7, wherein the voltage wvalues of the gate signal for
turning the pixel transistor ON and OFF are set according to
[Cof /{(Clc + Cst + Cof)] X {vgh - Vgl}, where the capacitance
value of the liquid crystal capacitor is Clc; the capacitance,
value of the storage capacitor is Cst; the capacitance value of
the gate electrocde to pixel electrode capacitor when the pixel
transistor 1s in its non-continuity state is Cof; the voltage

value of the gate signal for turning the pixel transistor ON is
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21. An active matrix liquid crystal display elenent according to any one
of the preceding clains, wherein the ratio between the | ength of an edge of
the pattern of a filmthat constitutes the gate el ectrode and the Ilength
of an edge of the pattern of a filmthat constitutes the drain electrode,

whi ch edges e anmon es of patte ns that . stitute the peri hery of
the storage'8 pa@? V?Ol g © 6 tg‘ﬁeg?’éeflsdgﬁ‘égvﬁ% Ewllngng % edge
of the patt f..the at constitutes the gate el ectrode and the

| engt h of a?iwnggséwgfotF e pa ?ern of the filmthat constitutes the drain

el ectrode, whi ch9edge§naﬁ@tlaer@o&gt%me&@hd%try%ﬁ a1 aycRSbb e ﬁche
periphery of the gate el ectrode to pixe el ectrode capacitor when the

pi xel transP8Yof"§ s°F Fhit §re€6ﬂ%ri‘9hlﬁlt55#msst Fherahy difgeserérrt Nelpada cths

that consti tpéesbhece p@i?mer ¥s Oket h@ogat evelrct 10dectOrdinel itectide
capacitor when the pixe tran5|stor isinits non-continuity state. 62

ABSTRACT ACTHVE WRFRPY LFEUHD CRESTAIIS SPERYCELEVENT 2h akt 1925 et x
liquid crysbat disphaycgpaiiihceCapabt ecof theducing fdighan cappeisss: a
plurality of  source lines; a plurality of gate [ines arranged so as to
intersect tHhBepl (ARAGEGREF stGe 9thedbPn gtﬁ%ﬁ? ViRACHESE t#%hsnitting a
gate signal capaqiltsnaki tyalek pixekse defreneshdntrbhe plaurplidy efiesoryde

| ines and the QI qtlral ity of gate lines, constituting an inmage display

pl ane; a pi X&P*“E{%éctrode provided for every pixel; an opposed el ectrode
-faci ng the pixel 1el ecifi odetaeeossata-ild quidutd yﬁr@bthﬁy&ﬁspﬂa&t Ok B@fent

capacitor for_ ho dlngavoltaea lied between its correspondin plxel
the 6P 'R Hren "9s

el ectrode aRdYHEGpposed™’ € preceding claims,
reflectlve type liquid crystal display slement wherein the pixel

electrode is composed of a reflecting film.

11. 2&n active matrix liquid crystal display element
according to any one of the preceding claims, wherein at least
either the capacitance value of the storage capacitor or the
capacitance wvalue of the gate electrode to pixel electrode
capacitor is set according to positions along the gate lines of
the image display plane, and wherein the index B is set
according to said setting.

12. An active matrix liquid crystal display element

according to any one of the preceding claims, wherein at least a
portion of the periphery of at least one of electrodes which
. constitute the storage capacitor has an irregular rectangular
shape in a plan view.

13. An active matrix liqguid crystal display element
according to any one of claims 1 to 12, wherein at least a
portion of the periphery of at least one of electrodes which
constitute the storage capacitor has a saw teeth shape in a plan
view.

14. An active matrix liquid crystal display element
according to any one of claims 1 to 12, wherein at least one of
electrodes which constitute the storage capacitor has an H- _
letter shape in a plan view.

15. 2An active matrix liquid crystal display element
according to any one of claims 1 to 12, wherein at least cone of
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el ectrode; and a pixel transistor having a source electrode, a drain

el ectrode and a gate el ectrode which are connected to a correspondi ng one
of the source lines, a corresponding one of the pixel electrodes and a
correspondi ng one of the gate lines respectively, and bei ng turned ON or

OFF by the es wher ei n_an i ndex B = Lst/Lgd is equal
to orygreat8 ?f:aqr#e% ai?\h%kf éloé‘sﬁéFPB‘?\etpV ISEHb%I‘F (?fapa‘?hiéo%tl't?rsaﬁﬁ TAPHG or i s
Lst and a psrifbeny sl ?ﬂ&{hn%%.a gate electrode to pixel electrode

capaci tor of the plxe transistor is Lgd.
active matrix liquid crystal display element

according to any one of claims 1 to 12, wherein at least one of
electrodes which constitute the storage capacitor has a meander
shape in a plan view.

17. An active matrix liquid crystal display element

“according to any one of claims 1 to 12, wherein at least one of
electrodes which constitute the storage capacitor has a comb
shape in a plan view.

18. An active matrix ligquid crystal display element
according to any one of claims 1 to 12, wherein at least one of
electrodes which constitute the storage capacitor is holed in a
plan view.

19. An active matrix liguid crystal display element
according to any one of the preceding claims,

wherein the pixel transistor is placed at a corner of its
corresponding pixel in a plan view,

wherein the pixel electrode occupies a large part of its
corresponding pixel, with a gap between the pixel electrode and
the pixel transistor, and

wherein the periphery of the gate electrode is located

inside the periphery of a channel forming semiconductor within
a portion of the pixel transistor which portion extends along
the pixel electrode.

20. An active matrix liquid crystal display element,
according to any one of the preceding claims,

wherein the storage capacitor is formed between a storage
capacitor forming pixel electrode and a storage capacitor
forming independent electrode,

the storage capacitor forming pixel electrode being

connected to its corresponding pixel electrode,
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the storage capacitor forming independent electrode being
connected to an independent capacitance line and facing the
storage capacitor forming pixel electrode across an insulating
layer, and |

wherein at least a portion of the periphery of the storage
-capacitor forming independent electrode is located inside the
periphery of the storage capacitor forming pixel electrode in a
plan view.

21. An active matrix 1liquid crystal display element
according to any one of the preceding claims,

wherein the ratio between the length of an edge of the
pattern of a film that constitutes the gate electrode and the
length of an edge of the pattern of a film that constitutes the
drain electrode, which edges are among edges of patterns that
constitute the periphery of the storage capacitor, is equal to
the ratio between the length of an edge of the pattern of the
film that constitutes the gate electrode and the length of an
edge of the pattern of the film that constitutes the drain
electrode, which edges are among edges of patterns that
constitute the periphery of the gate electrode to pixel
electrode capacitor when the pixel transistor is in its
continuity, state and edges of the patterns that constitute the
periphery of the gate electrode to pixel electrode capacitor

when the pixel transistor is in its non-continuity state.
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