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 neet various requirenments arising in the production of
such LCD el enents. For i uJds u e flicker reduction
is particularly inportant, éggﬁ@gﬁﬁ {)g gl'ifé Jé'i%%% i ncreasingly
serious problemin view of thedrcay tHeLMGven@Wand | arge-si zed,
hi gh-resol ution LCD el enents. More specifically, in an active matrix LCD
“elenent, which i ncFh@eBraseRrbnkt SeRflqhereiates dio eaf actadet pagsix” p| xel
transistor ) p d er d ent | ntrolll
witing of a s%ﬁ%l%g&sﬁgggt% d/dlggjl)%? g%gﬁe’;lﬁ %ﬁgggl Qle é/l -3 I ed
f eed-t hrough vbtamgestdrss gemedatiedidhanlia gmndﬁ:irnt:l’rﬁ_j’lsﬂriﬂzﬁhgl 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¥htkomspid progress in technology for producing

large-sized, high-resolution, high—picture-quality
liquid crystal display elements (LCD elements), many

attempts have been made in recent years to meet various

rgquirementsarisingintheproductionofsuchLCDelements.
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




- (hereinafter referred to as "gate signal term nal end") because of high

" load, which leads to a noticeabl e phenonenon called "reggﬂ %%&% at the
gate signal terninal end. The generation of the feed-thriotlg P?age
conbined with the recharging phenonenon results in such a situation that
where gate Iines extend laterally on the inmage display plane (hereinafter
referred to as n. t he ote tial nmintai ned gy t he, pi xel s aon the

ri ght side of tﬁe screenerdr?Fers remFhaf®sf FHERREFECETRAY 15PN s case,

when an opposedpapebeHMjﬁhiaaaohﬁﬂbhaed&sﬁwaQBQQ%%QbﬁﬁﬁﬂéﬁHHQhoﬂS
determned so as to aF the sane voltage to the even nunbered franes and
odd number ed fFaft8dotreaHrIiD®E] affethte gatkes ignalke t@ﬁmhéloglp@)sed‘fpot enti al

vari es accor di gauloacgRals Q% EBChIPHIGUERTY 01 A AVERLRL AR5, LG aver age

value is normally set I ch causes a s nnerln p enonenon P&
flicker in therkobatgbns pheneméﬂi\m i é$erencen d}ﬁiwveerkma&\im rtlmraiter ed
frame and an odd nunbered franme in_the voltage applied to the LCD el enent

exceeds an all ﬁéﬁﬁ@ﬂ%ﬂﬁﬁ?s?%Y%“?§353§€F?88§?ﬂ%ﬁ%%&%dFﬁPbPEWG@@

quality. An at(BEPLihorEetVeekhirseAr Qi) 68 i 858l s&h 05€depe %kée %Q% in
Japanese Pat ent Kokai Publication Nos. 5-232509 (1993) an 11-8

(1999). Accor drpgrtaiee biatttl@npttxeﬂlm ekeyhg S?lIQMUSEGeb‘-yf Sdtd ismgekehe vaI ues

- of capacitancgsep i, tor nd as5ap |t f or ned et ween t he
gate el ectrode aﬁdgﬁgx%% elec %ﬁlﬁ; le%lxef‘d tr2ﬁ5|s CREe"REFt er

referred to asaﬂ@@beseﬂmWIénkhdl)Uﬂpdﬁﬁnﬁﬂéﬂ$feﬂﬁo§ﬁ@§&dbﬂbbt%@dé$ to
slightly vary dependi n on locations in the screen, based on the fact that

they affect th® $h&F §R IDI40GRPIY WP Yopbage to the even

numbered frames and oqd numbered frames of the LD element .
the value of the opposed potential varies according fo
locations in the screen. 1In such a case, the average value
is 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 Pateht Kokai Publication Nos.
5-232509 (1993) end 11-84428 (19992). According to the
attempt, flicker is reduced by setting the velues of
ca_pacitances of a storage capacihtor and a capacitor fornmed
between the gate electrode and pixel electrode of a pixel
transistor (hereinafter'referred.fp as "gate electrode to
pixelelectrodecapacitor)soastoslightlyvarydepending
on locations in the.screen,'based on the fact.that they

affect the feed—through voltage.




However, even if capacitances of the storage capacitor and the gate

el ectrode to pixel electrode capacitor are set .in the mayeindgssri bed
above, the actual values of the capacitances sonetines are not equal to
their .respective design values. Since the feed-through voltage affects
“the potential which is finally maintained by the pixels and is dependent
of the capaci'tances Hof tvréq: st gr age igapaci tor_and the _gate electrode to

pi xel el ectrode capacitor,’ tﬁgeg‘ot tht | SIPHHITRRGSFed%hy e pibesiageni | |
vary if the vabpesiebrt hese cRpagaitancesedtdiobe |fot BexROt eNtd@lrodeari ation
i.s uniformthroughout the screen, flicker can be prevented by sinply

readj usti ng t hE2BPpPOERH 3456t ent 1Rl thepagser degspiipedbeege thelacigalt o t he

even nunbered {LapEs O'&Lc\ﬁng nurhered . f of e LCD el nt.. ‘the
other hand, in cases erggtphqugg?gg Jo% tﬁemepso%%%tnioglt‘%({/gaarejing?it r‘?g}i s not
uni form wi t hi nréehpestieedesdgenvaiuédie cipesethe peb@nthabuyh vadjtugleed so as
to apply the sa voltage to the _even nunbered and odd nunbered franes of

the LCD el ementt*eGFf fE8teme WWoiteade¥nirk thdidadds yaintaened % hbeeven
nunber ed and ogdkousisioeds dpBiudic bBAHDaphEIER b8 oTOBE. Si83LG0S. Thi s

i's, in consequence, observed as flicker. One of the causes of variations
in the capacit2nRa’ie?rt had sthy ageteapdeiateodgndd hpigeal e edleetticodde t o

pi xel el ectrodg It .S t . formng the patterns, the gate
el ectrodes, pi x%}rgel ect'rgéggoe;;r?&%ol’[ \Me}r%sllg ‘—?lcrhecglé itglg I‘f’ﬁ%eels_c-‘ébg?{:ivf“ﬁﬁce of

the storage capatheoraland bhahgatecc£pHeitaiad Papy xelrelre boedatgapaci t or,
the photomasks for these patterns are inproperly aligned so that the area

of the over| appetP reth dif Wit habEopabrRE nkharse 1t &dpcdes sammr ch
2005 be prevented by simply readjusting the opposed potential

S50 as to apply the same voltage to t'he 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




t hrough insulating filns deviates fromits design value. Japanese Patent
Kokai Publication Nos. 6-67199 (1994) and 8.8432 (1996) saye @b?g)oses a
met hod for solving this problem In these publications, pi xer el ectrodes
and gate electrodes intersect each other in cross formso that the values
of the capacitances are not affected by the msalignnment of the.

phot omasks. An.al i is._disclosed, .for instange, .in. Japanese Patent
Kokai  Publ i caf?l(%%ﬁkg?{@'%ligﬁﬁ %ﬁsegé%g?ai%@mﬁf (r)}'ct\%fi(‘?ﬁi?ﬂova Y@nsi stors
are connected UappasablritandkbRaifpusticdyiansiekors ah 641§ 196a9nNgha

transistor are arranged so. as to be connected to the source el ectrode and
the drain eleftPbdé (&2p&dt hoxpy PrORCHeFhat Metdoderfidrafolvimait Flvhshi p
bet ween the so d § i.S. T S , ensati ng
for the msali gﬁﬁgﬁ‘t@ﬂof d{rﬁ%ﬁe%h?ﬁgﬁ%&%@;o@ﬁé %?%loggeﬁéggéggéél%gg? Ter are
made on assunpelentrodas iritsatdegrinmenthosChes ignkyosh fhrecid enatpeial | el
with and _perpgggi cul arft t he g)ate, lines and are effective as far as

mi sal i gnment 0GeursSi £ Tsuthe diPRAGIGAZCePn 35kt RO tWwRAE S e | §Anerhe occur s
only in paral | @is¥i {nMént PFPEREECYrSdohdsdd.ne gaf e hikBRSacklbokar is
unlikely to reach a problematic | evel so that there is no need to take
the above net h848C1aHed r ediUN figystamice.j sinhadapanasei sk temherfoloticurs in
a uni form mann i & SGY N LAGi p .can,_be basically
elininated by g%?%\is‘%ﬁ%ﬂ '}S"pb?re e%é”t“é’nt‘?gFggThég‘ég‘ggé?gh%%e“{/“ef‘fsho Hoor
cases. For inttameisterncereetdaims:tgaghoionpaka) 1a0d aid ayhsulysirat es
(active matrix_subsirates aye certain tenperatures or 4 March 2005

" certain coeffi YRR HE r‘?}éﬁﬂ °c§C°8RAahEPBAISEAE are arranged so as

to be 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
. opposed potential. There are, however, other cases. For.
instance, since reticles (photomasks) and array substrates

(active matrix substrates) have certain temperatures or




variations in the capacitances of the storage capacitor and the gate

el ectrode to. pi xel electrode capacitor which corrdepond A1 9aich 9864 gnment

may consequently fluctuate wthin the screen under a certain condition in
which tenperature fluctuation, reticle or substrate deflection, or the

"~ li ke occurs. Further, where a pattern for inmage display regions of an

array substratg.j r I n expasur e, plurality of tines with
-.a stepper as s.gt\nﬁa{'ﬁ n%a%ﬁ%%éggxgg% en fKo'ﬂ%lghﬂﬁg %:at?’({)%ﬁ%s.’éﬁbo-m, t he

degree  of mi sehrpatreors Ay tiRY YaaeeAREnke st @£t BReeXPOBEFe &G LNStor It 1S
cconceivabl e that _.the above-described methods are suited for use in these
cases. Anot her2R@jtde gatseeiciandatoopt*xeh alrs i@asiec cappsdsor othidhe

storage capaci tgF {der§ahe s8heghhade i I AR ifor is
~deviation of the 5\II ths of pat tser ng gor %n%gpgaﬁgeeﬁee%%rlggg@'& e%ﬁl xel
el ectrodes andwbtiner sthér sereleei mndiesi gn wartasn theddeibat ii@n Wwigioyg caused

by poor contrpollability in_a _photolithagraphy or etching rocess. The
above- descr i begen&%erll\‘/ate%lf%/eoﬁg]lcﬁg?géag & e é’éls\‘z‘?sftﬁ%eﬁjr%eé?ﬁm'ch i's

nore serious téantHdaikd SVJGHENFuethbhe PROLONRSKSE t 44, 1€ NAWadrer e
have been proposed no effective neans in. design, as a nethod for "sol ving
t he above probtEiR1ayTResdPRs OF amereascsbsitrattiejickberaed byormteabinioni ted to

an al lowabl e &ana8, Ay o Sih&h(i&ltggoga{ir@éé QRS };Qg Q?pg‘giéhao%neﬁn()f the
storage .capacitor and the gate ¢&lectrode to pixe ePBEtr Bd¢€ capacCitor in
t he screen by Janmprems Pt et Kakadriabl iefa tplot 106 | 2 hogr 29y, tRel@eggees and 5
4 March 2005 progessh 00, L eS M A eSS UG 3501y  EL5N Qgpg‘ggdvx\%tgi%'glcshi ng in
| .It is conceivable 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




the fabrication process of the array substrate. However with recent
progress in the devel opnment of | arge-sized, high- resolution,

hi gh-pi cture-quality LCD elenments, the allowable range for the |evel of
flicker becomes nore and nore strict so that the conventijopal-HpeeELSSi Ng
techni ques no | onger successfully restrict the level of flicker within the
al l owabl e range. SUVMARY OF THE | NVENTI ON Enbodi nents of the present
invention are directed to _overcom ng the probleps described earlier and a
primary obj ectPrPEEIHEP eF OB TG0V d8° et a & e T ¥ot i giPanerifst al

~di spl ay el ementhanda@itchy B Rirbéess! I0gUitte ChYShal sun¥diiagh. angsapakl @ of
reducing flicker. display In accordance with an aspect of the present
invention, théPEeNs PFOYAFEd Jan et | RVHAPRENL | PHulardsyiead. dhspiay

el ement conpri %:ieggiu@jf uﬁ%l}—@ic@ﬁré—%‘éﬁ?t;} iLr&)s eﬁ_g&enésr,a@ﬁgi £J¢_l'oter efe vi deo

I
signal; a plurality of gate linés arranged so as to iNntersect
plurality of scange fdrneke ilgval qfl dhigicewpedarest mares andtmarg stgat essi gnal ;

a plurality of i xel. s defined b he plurality of source |lines and the
D bral ity of gdTBEL T FBS WRPTIFITal coREOBaR Dt her I anESeorSL | TPy an
i mage di splay phadesrally xedtrede ahe otsepr o ifdeckerf Rt et RIIXBlapIaN

opposed el ectrode facing the pixel electrode across a |iquid crystal
| ayer; a storadé&"€apacitor provided for every pixel for holding a voltage

applied between its correspongih@r 8! vt 6Gi/p@eofnd t he opposed
el ectrode; and a pixel transistor provided for every pixel, having a

source el ectrode, aFupedimentectf odee aptbsg@ngatievelgonr ede @lidedidco2005

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




whi ch are connected to a correspondi ng one of the source lines, a
~correspondi ng one of the pixel electrodes and a correspgq@&gg ghe of the
gate lines respectively, and being turned ON or OFF by the ga?e signal , .

‘wherein an index B given by B = Lst/Lgd is equal to or greater than 7,
where a periphery length of the storage capacitor is Lst and a periphery

|l ength of a gafgiglegts 4 &l gl i 1.0 ich.is.a
capaci tor formed between t eeq}gt%tae(%Oeﬁe%ﬁ%%%f%?&%ﬁgg%&exéF W%n%l'ds Br and
pi xel el ectrodéines. dgobrrEspmiditng oniehef f €edl tieQughevokbage anwd hi n. t he

i mage display plane at _.a constant value, the index B, that is, Lst/Lgd
:

may be twice tR@-TPEAPPRALPI PRE L pRRIGAHSCLIRAT HESPRFtvRL %t aPAdeinthaci t or

to the capacitagggedabiicoOfod@y Gales RIRCLAGHS 1L OwRb XELn A ECiIAdE B -
capacitor. The optinmum value and all owabl e value of the index B are about

15 to 25 and gbver Uy B 6 BIt/ked petteianelly toQrr tdreadtelrethhant, whedee i ndex
B of the prior_a .S about 6 at the nosf. By virtuye of .thjs_arrangenent,
the fluctuati o%q%%r%ﬁ’"slheer¥ elieeél-gtt%r Sthﬁh% %%rgaeg%victamar?lt%ﬁé‘- FRegRt A%hi®y pl ane
can . be restripéeflpsery heéndth ddeera ganebeleedusad, taspf:a81 a3 edth@ dendex

val ue B does not exceed its upper limt to an extreme extent. The index B
may be subst anfFRRFYLANGEYLGR Gifi P1 cPRaciEOrTRPEMeR bt Bte e ddifataate i cker

reduction. A peféobgide langhb d0fe O g 19208 S1EGH5Q% 1 0-Pi&EL, 1§ ectrode

capacitor when the pixel transistor is inits non-continuity state may be
used as Lgd ankgdhe TNawiaim Brimbhe fe egi-tdwromghBrol iagte/ wbthimMhhe isnagll es

o _fl I cker red”“&_ﬂbl&)’ p"fl.sr;\eneOfr:n:t Qecgli'is c‘lu?tivna e\%(e ,B'th7e ?.fng/g:rccgl, %:%OaSt is,
: '-LSt/Lgd may be twice the ratio of the capaciténce 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
may be given by B =Lst/Lof. This enables flicker reduction

by use of the simple index B.




A periphery length Lon of the gate electrode to pixel electrode capacitor
when the pixel transistor is inits continuity state nay be used as Lgd
and the index B nay be given by B = Lst/Lon. Wth this arrangenent,
~flicker reduction by use of the sinple index B is possible for LCD

el ement's having no gate electrode to pixel electrode capaéit&rhi A°the
non-continuity state. According to another aspect of the present

invention, there is provided an active matrix LCD el ement conprising: a
plurality of source Aipesipherytransn tLbhngf athe/igiee slgaalodeatpl piadlity of
~gate lines arranged so as to .intersect the plurality of source lines in a
pl an view for gﬁﬁ%”fﬁdtec i FRPasi§ar e WBFgnihe Elﬁ?br%ﬂfﬁ”{ S&Prpllﬁel%l défsi ned by

the plurality ot.apunes ) isResec and, theupbarad ifgy ghqagale 1n|d@§SB WY &R
intersect each other and constituting an i nmage display plane; a pixel

el ectrode provi dédef orbyevlérv pkxtellonan Wiggpotskds ekataprerieeftaci At akee pi xel

el ectrode acrossﬁ cp mHUBd F{ystfalthea e‘re%la sSlarage. ca das,%'lB?e PI’OVﬂC%ed for
every pi xel for “holding a’ vol age appli stween i ts correspondlng pi xel

el ectrode and theempmedaehﬂgt medegatandlacpixdd toansixetiore pranscded for

every pixel, havi ng source electrode, a drain electrode and a gate
el ectrode whi cRPBRE EUNASCEEE PP aCXBrrEdbdndFHS one of the source |ines,

a correspondi ng one Rf~dhen gl xelo el grbfipdes agdea correspending Qpe of t he
gate lines respectively, being turned ON or OFF by the gate signal,

wher ei n an i ndeknBrygilvan tb?rD £s, P@fo,i@@ﬂ can gstive @atyix XI( Eé@meﬂt
Iég];);ﬁ::_?;]rlcesglejfé&%%ﬁ&eqy gﬁ%? de ang %heine%géogdté}gflec ro&g Va\lhi ch

face each OthervfﬂEbOSSgﬁhE & plurallty 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

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




4 March 2005 liquid crystal layer is Cc, the capacitance value of the
storage capacitor is Cst, the capacitance value of a gate electrode to

pi xel el ectrode capacitor, which is a capacitor formed between the gate

el ectrode and the pixel electrode, when the pixel transistor is in.its
non- continuity state is Cof, the periphery of the storagecdaeit¥ is
‘Lst, and the periphery of the gate, electrode to pixel electrode capacitor
when the pixel transistor is in its non- continuity state is Lof. This
enabl es adequat eifphiacketystaedusteironshyciuse taé theasiapde vamdex 9. vhecor di ng
to yet another aspect of the present invention, there is provided an
active matrix LEEPEBNERPACIEORpritsing: &Pl GRRAG IS Sufc Ot ine®or
transmitting a whde o 9nal; p@.df Uralddyo af gal®diikBes affalged soas to
intersect "'the plurality of source lines in a pllan view, for transmtting
a gate signal; sapiaitati fyrmekl pistebsn dele neatchyeldrbrogsd usad i tie obixsdur ce
lines and the plyrality of gate lLines. which _intersect each ofher and
constituting an’i mcsigre (ﬁ’spwafln pl ane; P& pi xEF BT et T 088 plr ovi'déd 1or every
pi xel ; an opposedn€lnecty edete fiactamg the mirkglersl 6£tuheder@crosSpacl icgui d
crystal layer; a storage capacitor provided for every pixel for holding a

vol t age appl i ed*Betfeena?t stheorRESBNTEI iy ditRel92E¢F e ctIdEOEhdt© t e*Sdpposed
el ectrode; and g;pirtBhe t &ERRSLSIONMBR OVLAGH LEOT + rLNCEN Iy HEYING-a
source el ectrode, a drain'electrode and a gate el ectrode which are
connected to a cortiespundistgtondsof Lethe Thour ceablases adequeder eSbiorkdicng one
of the pixel. eL:egtcrtci%%sban‘gse a.corr es%%ﬂrg“{] one of the gate lines
respectively, afnd bej ng urne or by e gate signal, wherein an

i ndex D given by D mcddzanhngClitn +yest andior)y]| 9spect of the present

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)]




4 March 2005 X [ (Lst +Lon) /Lon] substantially ranges fromO0.6 to 1.5,
where the val ue of capacitance between the pixel electrog r%ﬁﬂoé§e opposed
el ectrode which face each other across the Iliquid crystal ?ayer s Cic,
t he capacitance value of the storage capacitor is Cst, the capacitance
value of a gate electrode to pixel electrode capacitor, which Is a

capacitor for bet ween the, gate electrode and the pixel electrode, when
t he pi xel 'tra%s[t(g'lﬁ%{gll%wlﬁt[g’:n]cﬁﬁ FhEfEYaL LY feeges €6A™ Y fetBerihery

l ength of the sheragmecapdte o capsclbincabdtivBenpaid phaey d enaidhad the
gate electrode to pixel electrode capacitor when the pixel transistor Is
in its contindPgyha gpeofed|frecifade vhigh facangenk fither ppekes theducti on

by use of the sigphlg dQA&% Pyl ogsidyl T avi no gate
el ectrode to pi ng el ect rodlellagggajglétéoirce'i ﬁgtghce&pnqunﬂcaon %ﬁ%ﬂ"t% %?gcthée. The
active matrix tGbrefensntacimyprbesofst, bl espavetahyperathas eicna tgadepi xel
el ectrode Is coggosed of a reflecting ilm This enables it to prolong

f
Lst irrespecti%t°0FTePe tSpePttrl AlSSFTORe neeREE EP e ichhet by
achieving suféigiéMtof ldothRia bEEWEL Ahe fhtbedtdcElddEhnldNER & ARG ance

val ue of the storage capacitor or the capacitance value of the gate
el ectrode to plsetrefecribedetbaprsialotrangibtosets dochtdigrpttimuiggsiti ons

al ong the gate lifnes«dod Nenk di ;ﬁJ ane... and the index B may be

set according to ?‘%essec{t'i ng. Iiﬁl FHe agér/ne@!l PrPe Eg et FWEGeREr ati on

of flicker dueigdstquaddgeie Rixgnalexy AbnbeRsdif aheoghitane Dctiwadeni phery

of at |l east one, of electrqodes which constitute the storage capaci tor has
10 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

10




4 March 2005 an irregul ar rectangul ar shape.in a plan view This enables
it to easily set Lst long. At least a portion of the peri4%aerrcl;(2865 at | east
one of electrodes which constitute the storage capacitor has “a saw teeth
shape in a plan view. This also enables it to easily set Lst long. At
| east one of el ectrodes which- constitute the storage capacitor has an
Hletter sha‘pe‘,:l'hnira]_”eolul narvi e‘\évtanTQ' s_also enables it to easily set Lst
| ong. I n addition, hee TRESRYRLTT SB8PEAT BOLGA Y141 yhig 1§Fer a
bl ack matrix, i8ntbneasasgdsaperturechigqti o as well as an electric field
shi el ding effect upon the source lines can be attained. At |east one of
el ectrodes which corfsh tegfé PTG afetbaprt tdretaofantabens aonehape in
a plan view TRES .i i easily set Lst |on I n
addi tion, si ngg ?%?éséﬁ‘i’g%‘%(?’g‘ SthcgﬁﬁﬁgP%‘gF%?‘éﬁ %tﬁéﬁﬁgdc%%ae?l%ogﬁlgfk
‘matri x, an incaeasedtapthtshidpe aii & adanehlicas armed ectdd enduirlsd ighi el di ng
“effect upon the source lines can be attained. At |east one of electrodes
whi ch constituf® BABTIEt8PhgkStap2RFtor has a meander shape in a plan view
Wth this arrangemait 1dede Céfe b6reashbyr§8ls! QRYcn o8k uehe 8k,
el ectrodes which constitute the storage capacitor has a conb shape in a
pl an view. WtHtorage capasilrmdtas last Hedntbereskaby Heta [pdrg. vAkwl.east one
of el ectrodes i I i st.or.age pacitor is_holed.in a plan
view. Wth t_hi%mi%%r%%gg%hg%gfs{%gaena o egg?c'ﬁ'ysacsef’n%ngl.n 1 t'10n’

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 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.

_ 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 view. With this

arrangement, Lst can be easily set long.

i1




- of the pixel transistor

-4 March 2005 The active matrix LCD elenent may be forned such that the

pi xel transistor is placed at a corner of its correspon Hﬂ%'ﬁ5ﬁ§é in a
pl.an view, that the pixel electrode occupies a |arge part £
correspondi ng pixel, with a gap between the pixel electrode and the pixel
transistor, and that the periphery of the gate electrode is |ocated
I nsi de the peripher f nnel ..form ng sen conduct or 1t hi ortion

| St B POGAIE D U o R SR RE Cemal blpH 0T (o

By virtue of thhe mitaiNgerRAtisBoBeMLCOPUNEEAN &t | & ichr@ldrTi §at adsas a
film which defines the region of the periphery of the gate electrode to
pi xel el ect r odE°EAPIRPRBLNT PRESLG] DRLaBYEENG Hy ek bagired alieadirodieect r ode.
Addi tionally, rHIRE Lye.fi f.ar n ass. ,substrate,
an increase iﬁbﬁﬁgi?%ﬁgfhatloggg¥ T eé?%égF?ﬁf Sgﬁq3§|?§§§i-§ﬁg§{§
processi.ng var gapitgrtsvden the e Leldadctrodef andntt@npikel [trmdnsaditohe active
matrix LCD el enepgt, . m q§ formed such that the storage_ capacitor is placed
bet ween a stor%’é‘g Elé%gctr DPCFPARG Ofi XBF EPER1§HARILELRP A Rcaged
capaci tor formngiaé neledyuiann s ol 808nahh€1 St SRRy GRALInAHudtet-m Ng
pi xel el ectrode being connected to its correspondi ng pi xel - electrode, the
‘storage capaci YBFR$®r#i ot i heepehddm pistedc thmsds isdiory widmbe poed ibs an
i ndependent capaci C in ng i or citor. forn ng
pi xel - el ectrode %%?%sgl%%biﬁgglg%%%g Pg?%??°§%d ?ﬂgtgg?%PgagF tglﬁortion
of the peri pheayraoigémenist ar ageicapaddster ffidmnisg Linideeaasta eliemt rode i s
| ocated inside th pgr' hery of the storage capaci tor form ng pixel
“electrode. In Véthclshn 95ines the region of 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
| independent electrode, the storage capacitor forming pixel
‘electrode 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
a portion of the pefiphery of the storage capacitor forming
independeﬁt electrode is located inside the periphery of

the storage capacitor forming pixel electrode in a plan

12




4 March 2005 view. Wth this arrangenent, at |east a part of the pixel
electrode is elimnated as a filmdefining the periphery of the storage
capacitor. Additionally, where the respective films are fornmed on a gl ass
substrate, an increase in the fluctuation of the feed-through voltage due
to processing variations in the pixel electrode can be |idit&F? 3P ratio
between the Il ength of an edge of the pattern of a filmthat constitutes
"the gate electrode and the |l ength of an edge of the pattern of a filmthat
~constitutes the vdeal nWitd eagtisoderampineitedgesiadt anglgredgeshof pikgpattern
that constitute_the erl her ~of the storage, capacitor, may be equal to
‘the ratio betmeéﬂeFﬁE minAtedgds of gﬁ%m patindpd 6Petﬁ§r%WWQﬁﬂ:hat

- constitutes the (gatepal e%ttBQQSe aeglpmecdrengtpiadqfuaﬂafgge ofndiae pattern of
“the filmthat constitutes the drain el ectrode, which edges are anpbng edges

of patterns thatrespastivet &idne ﬁéﬁlﬂhémwdoﬁﬂthe gakes eﬂémtm@de,t@nplxel

‘el ectrode capaci n. the, pi transistor, is B ti state
and edges of thelhg“'[ce %rﬁé ?ﬂ§t¥g%ﬁufﬂFoFe théjﬁ%r$%C%%§ro qfh ga

el ectrode to pixiek ebestddedeingpaciiaaionbein the pixel cldcansisteadn b in its
non-continuity ﬁtate Wth this arrangenent, variations in the pattern
di mensi ons whi.ch™aFf%ct the feed-through vol tage can be el im nated,

because the edges ofnd herpatdeend @he tiRBgaate gh @Gk ode thi | fR¥akY of
simlarly and the edges of the patterns o? the drain electrode filmvary

simlarly. Conseqiict FRat cprstisvids she dbbé ckecteale bed rtéstquwtleebft ena | ower
| evel . Accordi ngdcﬁé) c?floiglnaerpaac%egﬁt o?f at I%?lr{?r gf?ae@tcor{sr%\{%nEésonthe I’a?Lnl S

provi ded an
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




- 13 4 March 2005 active matrix liquid crystal display conprising: a
plurality of source lines for transmtting a video signal,; ., a plurality of
gate lines arranged so.as to intersect the plurality of4§BﬂFE§OH nes in a

“plan.view, for transmtting agate signal; a plurality of pixels defined by

the plurality of source lines and the plurality of gate |ines which

I nt ersect each ; stit uting, | g . Spl.ay | ane: a_pixe

el ectrode prov?gggg%o?&%vgﬁg 6%5%&? a%gy%%%%sggggﬁgﬁﬁrg @pfégFﬂa'tﬁ% pi xel
el ectrode acrop3uaallitguifilsctyss dlineayesr taadisaiaqe ngopadidkors i ded for
every pixel for holding a voltage applied between its correspondi ng pi xel
el ectrode and Rt B of| 8RFF oddies FFA3RIFOKEP aF dvsivterseebviied for

every pixel, hayupgiieyRULE6-6L aGld0en @pgﬁﬁ!ﬁﬂ,eg:)&oﬁe%m&% e

el ectrode which are connected to a corresponding one of the source |ines,
a correspondi nggate sofgndis pbieradibr bigdes lande &inedbyadeqidirgt iane of the
gate lines respectively, .and being,. turned ON. or F by the gate signal,
wher ei n at Ieag, Fﬁgrczv%ﬁPgaegngftpﬁepggfgggfgngﬁFﬁﬁvxiJﬁﬂ%%;Wqﬂ?Qﬂer
transistor ONiRter&EEt asechk ebtiOr Val deSon st AGOOIHANGE Mddh td¥&play -
distribution, within the image_di splay plane, of at |east any one of the
capaci t ance ' VRBI¥Re of 2aPL¥qLi §lerfspde preapadpfofort kvecapaditedncaval ue of

the storage copaséiof a08clb&e CRRACHLEARRE %sg}‘g@ Qh o3 £934E ?ch_-%ts@%e to

pi xel ~electrode capacitor, the Iiquid crys capaci tor bein a capacitor
formed betweenlidmeligpiceysedlectayme: s tdmmgeoppased tele gircaddashifelr f ace
each other acrgsgrd Mg kbfUbd: BHYALRL L2YShea0d Ligagabe elggliode o Pl xel
el ectrode ‘ T

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 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

-ane 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

14




capacitor being a capacitor formed between the gate 14 4 March 2005

el ectrode of the pixel transistor and the pixel electrode, wherein at

| east the voltage valves of the gate signal for turning the pixel

transi stor ON and OFF according to [ (Con + ti Cof) / (Oc + Cst Cof)] X
a, where the capacitance value of the liquid crystal. capdcftsF ?%OSCI c;

t he capacitance value of the storage capacitor is Cst; the capacitance
-value of the gate electrode to pixel electrode capaci tor when the pi xel
transistor is iRlédtsomonfCORt bikelt yradbiier | H1dCHe piteeTapariel aneeeital ue of
t he gate el ectrode to pixel electrode_ capacitor when the pixel transistor
isinits contfhuteyt §P%1t"811fa§e Cohves Rk Ho|Bhg ST U oY it 8% gnal

for turning the :pinghed! @PShatddt MJ:S1iMgNiot hecoval Lagerypl e of dhe gate
“signal for turning the pixel transistor OFF is Vgl; the threshold voltage

~value of the pitxélofiiadsiost omhers Whe tcheacéhtere volluegefvalhee bfauide

source signal is.V (Vs + WVt /3 = gI and z =
/31 a. Wth th|%§ g{r_’:érl%na a%tq,orfl i ckcelrc’ca%H capa }Jégrelaebffa)shé?tfaél{g a vol t age

val ue for the gatersygnabpacih@rcent arswolﬁlﬁgecmadﬂtens@uwaeuél gmalthemy be

set to a value |n accordance with the distribution, within the imge
di spl ay plane, GRtat $'€&5E 3Ry OnePbiSh hE1ESpERI% afeR2GHITe "BFT t ﬁélel i quid

‘crystal capacit gtxet hergapagitrange ivalive ofon-thge st oMage earaagist gosand the
capaci tance value of the gate electrode to pixel electrode capacitor. This

reduces fli ckeﬁheccqmaphgaw valye i pft héadi pete i eAacaloide t he. Pikedrce
lines but also Lp Lhe,dll r&GH o0l 9Rg, t bg: 981 &1 ' DESis: 2.4 MBrGh 3005

éontinuity 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.

15




The vol tage val ues of -the gate signal for turning the pixel transistor ON
and OFF may be set according to [Cof /(Cc + Cs t + Cof) X Lz%h - \Vgl).
This enables it to set a voltage value for a set gate si prchiZ0Paspect i ve
of the threshold voltage Vt of the pixel transistor, so that flicker
reduction can be nore readily done. These objects as well as other objects,
features and advantages of the invention will becone apparent to those
~skilled in the art fromthe followi ng description with reference to the

acconpanyi ng draw rgs. vBirtEfe DESCREETEEN£E JhEe DRAWNGS S %Hx‘?& l2 and b

show a structure of an active matrix LCD el enent according to the
i nvention, vwié?%lwiﬁhmr@élsﬂﬁoa:n@m bad OFF wertbhenmdt \dwwwhingh to

di agrammatic e cIIy esavvhle structure of the active
e R R A 1R BV o et dTBY? RSty an

matri x LCD el effént’, ere =1 CII‘

equi val ent citrcgielt & Glolax agiexehlulifif @ 2o tliga@eas8h b £alilnrddgadstival es the
rel ationshi p between the amount of deviation of the capacitance value of a
capaci tor frdH ithe d&&eghold yelinge VhechnbuntPbreldmansigtasf. aopattern

for the capagiff f1QMed tr.%diﬁ:ﬁ!:lgﬂl \@er%e Rl 63 J.Slefad%l an vi ew

illustrating a structure of a pixel In an array su ate of an active
matri x LCD el enent Thege midiavy esawefil as @tﬁo@dmmﬁm&btsﬁ fraeuded ana pl ot of

an, index D V¢ ffset. ur e | ot of an i ndex B verses
P Do e o S el A 0 ) B e e B Elle (T e o8t
“maxi mum val u@sci 1@ iimIrenealdias saitch e MJ.\&JJ.%@S aefschBpehoRaLaRRL ers

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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relative to the DC of fset, wherein Figure 6a is a table for the case where
Cst/Clc is 0.5 Figure 6b is a table: for the case where Cst /[Clc is 1 .0
(normal value) , ‘and Figure 6c is a table for the case Adareh @2 c i s
1.5. Figures 7a and 7b show tables of paraneters used for calculating the
paraneters shown in Figures 6a, 6b and 6¢c, wherein Figure 7a is a table

. which mainly shows tive _values for design aneters whereas Figure
7b is a table whi cﬁiﬁégﬁfyws'hgt\?\gnléasfcaﬁe?gr ?%‘gtgaqpﬁg © PAXARERIRINES <of

cal cul ations. &pbgimiem8viiudsphal WiAWmSROWaNGed Sl WHliwre pframedledisage
capaci tor when the optinmum values for flicker restriction shown in the
tabl e of Fi gurEebptire tRdde AGRiEseti.s vhegedni Bhgnrei e talerkadleng |ine
I X-1 X of Fi gUESrBendi (UK E Wt deS c%tF}lqu; Visey ghowipg.a siructure qf the
storage capacitor when the mninmum values for fl1CKker resttictioon shown in
the tabl e of FfgutbeGinsrehesedsthicdures 110i(oarmpllara i€ ahawiGra
structure of the ,storage capacitor when the maxi mumvalues for flicker

restriction shofnt§ ri* tHEP AT Y % Wit BeLs EUdéde Bisgdré-12 is a plan

V!EMIOfAa-StrUCtUreFQBu@eKPﬂW@nd§5QQﬁﬂﬁv%ﬁBQEEQﬂfpaEEQQ%QréquQQWQIa plan
view of a structure of a pixel in an active matrix LCD el enent according

to a third entdHHeatint thReparaesiteon shPvguied igageanth 14b shdwopl an
e by R £y RS LS e} BRI, g1
14a values for design parameters whereas 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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shows a structure of a pixel near by a termnal end of a gate signal,
whereas Figure 14b shows a structure of a pixel near by SUEB|¥ end of a
gate signal. Figure 15 is a plan view of a structure of é%?ff O0% an
active matri x LCD el enent according to a fifth enbodi nent of the :
invention. Figure 16 is a plan view of another structure of a pixel of the
active matrix according to the ifth enmbodi nent, of the

i nvention. Fi gé’r@er]%lfellwsgqtg BPaﬁc’g#‘\égv "(')fft%:'h’f)tIhJeDr eé 'r“ﬁ'g?u?%m?ﬁ I Ji%8 of th
active matrix £&h-eh eominéanredt bNgti® imeendidd h wrdiedinnentgwel the :
invention. Figure 18 is a plan view of another structure of a .pixel of
the active matFFR¥EcDsd3freaedor dPhget d1adte byf pf taTBADBY| eRchtofok t he

i nvention. Fi LSia V] t I I f ixel of the
active mairix TeD ST EhEat HARA SLoRte TR ifheth iRl 0y pRick]
invention. Figueer 2y is sugpdian anewidfa getehariggiaduct ure of a pixel of the
active matrix LCD elenent according to the fifth enbodi nent of the

i nvention. Figures 219"4fid*21H° shdwad Stetclrd dFraetiseiof & gdgrdtor in

an active matréx h£Dagke¥BNhareqQr didio 4&ma@i&@5¢@m§m& af sibey
invention, wherein Figure 2la is a plan view whereas Figure 21b is a

secti onal vi evPRadknend] oy thenelnwanyionkX| b -of Figure 2la. Figures 22a and

LD SIENCD 3 oo E1fle 240 sl S ARSI, gt e
wherei n Fi gur ei2@d, 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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is d plan view whereas Figure 22b is a sectional view taken along |ine
XXII'b - XXI'l'b of Figure 22a. Figures 23a and 23b show a structure_of a
conventional pixel transistor, wherein Figure 23a is a pl4aMa"°Ui29WV\hereas
Figure 23b is a sectional view taken along line XXIllb - XXIlIb of Figure
23a. Figures 24a and 24b show a structure of a conventional storage

. capacitor, wheggj Lgur i ‘ e igure 24b is a

. sectional vi ewﬁﬁggggtg#oﬁ% I r%%%g?r&l %ﬁ\{;?{%?%ﬁ{ea%f . |gg&r°e 25
shows a pl ot ofheestxtdmisatiment tesfyehecisesntion Fighisee 26 rikpmwse azpl ot of
f eed-t hr ough vol g%gﬁ ver ses éVgh - _V%L‘_() . _Figure 27 |s a block diagram
schematically 3f g" et FheraRe Tomelas 22 ilFed faatibenadry ke e faken
according to ai1sgyenihe exPPH) NENEx Ofp td¥e HiNANY 0, DESCRI PTION OF THE
- PREFERRED EMBODI MENTS Ref erring now to the ‘acconpanyi ng draw ngs,

preferred enbodi neftigugest he3anvamt i @3bwi | Ishiver her es hafteurdesa i hed.
l,.ai ned the principle of a solution for the

First of all, i . ) .
plr LE e(r)n agcor d{:-%g{%%yf T ﬁ\%g)é iSRS LEES G PR SR IY BT AR 1F LPMBRt ur e - of

an active matrvied Ghesdenmitguaecsdi g aosém&ﬂﬁlﬁﬂiiéw:taﬁeﬁuﬁ%ha
diagrammatically, schematically illustrates a section of a whole structure
of the active hit?iELED e éf?@#l,b Ve Fdg9 760 28amar ch 2005 Figure |b is a

circuit diagram showiga-88 e ValfNt aGhr CUigh oyl 0L %Pf.iﬂﬁéureﬁ gure,?2
diagrammatically illustrates the relationship between the anount of
devi ati on of t¢menventional storage capacitor, wherein Figure 24a is a
plan view whereas Figure 24b is a sectional view taken along

' line XXIVb - 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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capaci tance value of a capacitor fromits design value and the anount of
deviation of a pattern for the capacitor from:-its design value. As shown
in Figure la, an active matrix LCD el enent 100 accordind‘“@thﬁgoﬁnvention
has a liquid crystal layer 103 held between an opposed substrate 101 and
an array substrate 102 which face each other. Placed outside the opposed

substrate 101 and the.array .substrate 102 are ol arizing plates 104, 105
respectively. ?38“653&%%3‘ cé'ﬁﬁé‘ﬁ&éﬁ@gf@f' %b?f‘bjr’ﬁgﬁg e&“llé{?gfe“fcﬁ'é‘l’ifdi% an

opposed el ect rogealPfxéhat HiguR@Sht 1088HamRat DEal el 1 S f ARG Oftned dl ass
substrate 108. The array substrate 102 conprises an array |layer 109
posi tioned on TRéathppFhipr bgdwesh stheyl amgusybotfr adevidiionl oRoudle not

shown in Figur . r yer._109. has ni xel, regi qns whjch are

defined in m??kgc%%gﬁﬁ:??aél% léﬁ av?["% 2 %/p%rprt?rmaﬂz 5flg§o‘ﬂ?16'ée A%es and
a plurality of thatemduntess delveazadhcer anthigpdh Fbpahe 65p561 HGr @Gk Ot her

at right angles, Forned in each pixel region are a pixel electrode, an

i ndependent '_cafJ?iEi t8F 198 Bettdde and a pixel transistor. The pixel
Lransi Stor T's ConDasednfhn auT PGl fa FLLILTAN SLOLL. M Batlig st ructure

descri bed. above, an equivalent: “circuit for a pixe e active matrix

LCD el enent . 10800 iapqanbimaut pethad nykowd onnhés guieqibd ditdrakfleyence to
o oot oS08 A e iy L SRR P AL ol B, o7 o
source line 1 sunserges adl paidh fack dich seukee ebests@dit Al Ruel ectrode
and gate electrode of the pixel transistor 115 are connected-to the source
li ne opposed substrate 101 and the array substrate 102 are
: 1 §01arizing plates 104, 105 respectively. 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 constructgd 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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1, the pixel electrode 4 and the gate line 5, respectively. A liquid
crystal ~capacitor 121 is fornmed between the pixel electrode 4 and the
opposed el ectrode 106, .with the liquid crystal |ayer 103 MAi®rP9sed- A
.storage capacitor 122 is forned between the pixel electrode and an

i ndependent capacitor el ectrode. 107. Fornmed between the gate el ectrode
(and therefore. the gate line 5) and drain electrode (and therefore the

pi xel el ectroddPAPFEPCERRR %A SOPFSRs DL 289 3 gateghine & -cafAotke t o

pi xel el ectrodgoucdpagiéfirdds, ddlid S e PH AR inG GARACLIOLtrbBthe active
matrix LCD elenent 100 thus forned, each source line 1, each gate line 5,

t he opposed el éberpixel 1a@nsrid toachlb miep evderic tedpteitttor sehecerbikee 107 are
connected to a,source.driver, .a te drjyer, an osed electrode driver
and an i ndependént ecgﬁgg;"teorecéﬁrec ergtf'éld gg?\?ear%,e ?glgﬁéct??/%q’?/‘?tll‘ﬁ%l%our ce
~line 1 Is. supplifghid Ehys@as e sStgnabithateormed v R SikdBI i8Nt from
the source driver, while the gate line 5 is supplied wth a gate signal

for ON OFF confBl8FtEPdptsargriespaRaERG PlairadaA8fstwith £18 1iguihown in

Figure 1b, the. ggLeasi QRAl- 193354 ar for.m si |, Which
t akes two val ugs? namel Yy, a ﬁaat eg%\'f?t?/%%t 'aggL fp/gh’s‘gg‘\révaét/a rarﬁlnrggosrt'%gapl&el
transi stor 115foBhkedntetwgate tBEF picletlagd.eviirdder and rdmgiddepgrideal ¢

transi stor 115 OFF,. The opposed. el ectrode 106 and_t he i ndependent
capaci tor el ecPPBAg 107 ae;)leéjcfﬁ'i‘?ﬁeai ﬁé’h at RIS eaetHSFBnt{?%‘Fs AL he

opposed el ectregectroaer (and thrddbisd AR indRpesdentaCapagi,f or
el ectrode driver, respectively. A source signal is released fromthe
source driver BbefhEcdebapddhenedore erripil et iilectineidedt ) eAdhpindetel

transistor “tra'ns:i.stor 115 is a gate electrode to pixel 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
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115 of each pixel 111 is turned ON or OFF in response to a gate signal, so
t hat source signals are successively witten in' the reszf)ective i xels 111
to maintain the potentials of the pixels. Wen the pixel MaceRa00Por 115
is turned OFF, the gate signal falls fromthe gate ON voltage Vgh to the
‘gate OFF voltage Vgl and then, the potential of the pixel electrode 4

decreases accoy di to the_vol tage | uctuation of the gate signal owing to
t he capaciti ve{'g%%w?enlbt ngFﬁé%ggt%{%(fterc reogé-gfsrpi&eeﬁpqeé‘f'éjc‘f‘?lg}ﬂ'e Bapaci tor

123. This is theufeedidiaaugh vehkaged kbomhens esd@r@ull d:vdiuilee vaavef orm
of the gate signal is rounded, the gi xel electrode 4 is charged through.
the source |ingouremhd-iite 1.1 884- £Rr bhgh Vbninge the grifxedt thpnsistelrarge in

the period dujiggmich Lhe.9alg; S et el fromthe gate ON
vol tage Vgh to tﬂe gatae Oéggsgl%géei%[ﬁrn%% a%gt%%ﬁ'airgrﬁslrpr? Sﬁc"e%f))otenti al
due to the feea-ddrougipnal t age tWfat tdmmpiex aligeladet ma@de stcice ssARelLy

conpared to the case where, the gate signal is not round. This is the
recharging - phERoEiTont® THe®t SEFPERTITGh RidietSge Lindt ¢ hB2LBEALR gitRE

phenonenon cayserdd i1 o TBhe F1iEKEr iheQORARI LA difkndiiQedat e gray
scale. Image flicker reductionis the thene of the invention. According to
the active mat¥§ Xurwed OFEndite 9t t ¢ l§d gnadviaritlisofiron fheraidre @B voddage fli cker

to such an ext t Lcke eco gbl ematic in ter of
pi cture quality, t@e??ltgngh‘gfghgggdgﬁgt%%t‘g n Jclgdn%héat%r'ag?‘gngogﬁg%%?gs4 Mar ch
2005 for the sibthgeicepacidorsod?? dntdddre gateoek £hd rodehd olpbyel

el ectrode capacitors 123 are devised such that the feed-through vol t age
becomes COﬂSt%HPQﬁqﬂﬁ%?qﬂﬂg §@Fe§ﬁte 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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even |f the pattern dinmensions of the gate el ectrodes and the pixel
el ectrodes; which constitute the storage capacitors 122 4a]pld th% ate
el ectrode to pixel electrode capacitors 123, vary within' YA& Péden. More
specifically, the feed-through voltage is maintained at a constant val ue

by setting an optinumvalue for the ratio between the peripheral |ength of

the pattern o h t i fQr 12 o_t eripheral |length of the
pattern of theffgtéftghglée){c(?%g@fg%%%%ﬁtj’%&rjseﬁéét?%%gupec a%('?’l g?cffg,geiihc’
accordance Wwit lpitkke ebédtrdes vegnaditeraned afetdwradd euenotnbhbersd or age
capacitor 122 and the area of the pattern of the gate el ectrode to pixel
el ectrode  capd&ffofTosobhpat t39% dietaiae Gonsteatywithip HascsERRRR bel ow.

Were the capacibance tval P8t ehrh N dd il ¢h £ L¥SEAL gactaeoaaiem?&%g of each

pixel is Cc, the capacitance value of the storage capacito Tor each
pi xel Is Cst, the rbpati edecdredlese ovhidle gainstsltenta odbet OsPoxaie

el ectrode capacitor,h 123 each pixel is d, the feed-through voltage
for each pixel Cf’ga%g?rfh{eféa?tn mgv%ﬁ%geel‘?%r\%jr? Lo RE*Phet T T 5

vol tage is Vgl capheitoeedit iy oughy velteoe M SsdSedgneral ly given by: Vts =
(Cgd/ (A c + Cst + d] X (vgh - V:EI) - gll) Herein, ZI and Z2 are
constants, Cgd/ (d cHMPrestspeehthcaly andhacyty ¢hCshrougicgypleage. is shoul d

be noted a deyhahiQn94 g &ﬁ%nttagg.@ug%gpgegil eansggli:?ﬂgm%aﬂ% tor 23
and

4 March 2005 122 fromits design val ue eviatron o e capaci tance
val ue of the. gibe tdlectatbddatwveminxthe glegciipiadmicagagtbarf thaPpdutdn t s
FleSi gn val ue agg {heeorsecso%ra]itg%dcg agg}:ogsizg'ntdo Athe 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 5voltage 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 ACgd/(ACst + ACgd) = Z2. It should be noted a

deviation of the capacitance value of the storage capacitor
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Cgd, respectively (these deviations are attributable to variations in the
pattern di nensions of the gate electrode, pixel electrode and others). A
condition for maintaining the value of the feed-through4MpEAga0%ts to be
constant within the screen is to satisfy the foll ow ng equation. (Cgd
+ACgd)/(Clc + Cat + Cgd + ACst + ACgd) = Z3 In this equation, Z3 is a

constant. The 5 é tionship between Z1 and Z2 described by Z1 Z2 1S
derived and it ? ﬁ&’e‘f%ﬁ&sgﬁaé’r‘a@t"@oﬁ“q Reviataen %ahﬁﬁ?ﬁwaﬁ&@e t he

relationship degeadhed dae eat@saslec&édé t%lbé%él A&@Q&a&%fpa%&%é\wd are
represented by ACst = Lst X A Wt and A Cgd = X A Wjid respectively,

where the periphefadm Iletmgtilaswh vmbuepameemprefsenhedswprlagetcamaabtor 122

and the gate e tr deto | ectr dec aC|tor noted by Lst
and Lgd, respe% ‘lg(/e VR v%erye( hesedé\?l‘%? 85.1°¢% haeztcﬁ%'e‘ﬁsﬁq’gﬁ 1;°8f t he

patterns for t{eBfatiePaGnttHeSpht st hemrenrsesa%tflmee gesb@nevaryas, are
denoted by AWt and AW, respectively. Specifically, it is understood
fromFigure 2 Piael electrede and rathe%st) an ordinary-type LCD el enent, the

deviation A C of a gapaghdéPri&h Ry ng?%ﬁgpﬂ?fng?%%% vg%ygﬁc JFomits

design value is equal to the product o e perlpﬁery of
the pattern offedd- apaesh ool t@geayits ﬁd}bed.mnsiiamwAtWoftnmecdeaans| on of

the pattern from ts 24 eS| I The inventors have nade
‘the invention; ng Vi a’ﬁ]gb’itfe rfz‘iqgl 1"ﬁased on the exam nation of

t he storage capaci t«pegd +ACgd)/(Clc + Cst + ng + Acst + Acgd) = 23
' In this equation, Z3 is a co:_lstant.

The relationship betwéen Z1 and Z2 described by Z1
= %2 is derived and it is therefore understood that A
Cst and ACgd may have the relationship described by A
Cst = [{(1 - Z1)/21] 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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122 and the gate el ectrode to pixel electrode capacitor 123, AWt is

t hought to be substantially equal to AWid, because these capacitors 122,
123 are close to each other within the sane pixel 111 arfdMeisB288%i ati ons
of their pattern dinensions, within a small range are generally
negligible. .Thus, the relationship between A Cst and A Cgd in the
equation described by 4 Cst = % (- 21) /Z21] XACydis such that A
Cst and A Cgd $&51%e VepPacedThy Lavenharsghaver agfectheelipveatdondi ngly,
the patterns S i atj.sfy Lst = 2K X Lgd where Cst/ Cgd
=K, in ordep&¥%Pﬁ%i%%g?ﬁé%%gagégay%ﬁﬁﬁﬁb.§Voltage Vts at a constant

val ue. Since the i nBasedcenotheeehamimatiaoh eot otHd e twairfeOlcllpaefitargat e

signal which b nmes_significantly round as it _comes close to the gate
signal term naf‘g%nzbn‘? stl'get Bireglegtorde Feveixeh Sirdlnage, £aPa&H&PE and t he

like, ‘the ratigbetaged : Ctnaiuh a0 b8 dllSe&RASE CAM BT cLo LRyGaCEr LI N

value within the screen. Accordingly, the ratio betwe st an gd may
be set to a cefeeysdhese whPehitars sfdos 1RStare 2R os¥ tgdsaaki phihart he

screen in acc C iLth the setf] the ratio be en_Cst and Cgd.
One exanpl e o?&t eIggﬁ%fgmﬁﬁi§$kfiﬁgpg&éﬁélv%é%ﬁﬂﬁf?%ﬁgﬁ%fBﬁ%ﬁﬁ§an such
an arrangenenimeéndidies gezninbedmbhateran de arde §6he eabDAnEGNLE giblecases

where the influence of recharging is not negligible such as when the
active matrix THYS el Ehentetatiopphindbebwaeralyesti 2ed pafed  iXK theset,

dependi ng on Zanfh MU Be2B030RAYY WAL 3! 000-UE) SALEN 10854141 LGy MaOE

di splay section, to such a valué that a feed-through v ge equivalent to
a raise in pot@mt al Getusaud b} Ggd emamr Yengeplraced Hyl avingand Lgd,

respectively. Accoxdingly, the patterns may be so
designed as to satisfy Lst = 2K X Lgd where Cst/Cgd = K,
in order to maintain the feed-through voltage Vits at a
constant value.

Since the influence of recharging due to the waveform
of a gate signal which becomes significantly round as it
comesclosetothegatesigﬁaltermihalendisatanegligible
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, whiCh 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
ﬁatrix LCD element of the invention heving such an
arrangement will be described later in a first embodiment.

. In cases where the influence of rechargiﬁg is not
Inegligible such as when the active matrix LCD elenent is

applied to a large-sized panel, K is set, depending on
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in the associated position (hereinafter referred to as "recharging
vol tage") is generated. Setting of Kis done such that the ratio between
Lst and Lgd satisfies Lst = 2K X Lgd. By setting in thi ¢ MawheP05¢ he
recharging voltage can be conpensated for according to the feed-through
vol t age which varies depending on positions wthin the i mage displ ay
section so that the.inflyence of recharging can be elimnated. One exanple
- of the active pﬁﬁf‘???nﬁ BT I2 b? 1f‘ﬂgsiiﬂ\/§i‘ff LBAS A ARG Y RGP LhPn -
arrangement W kb HecrlesehibedlAl @r £édadthSIH v%m%@eﬁsghivlrsnt to
.relationship represented by Lst = 2K X Lgd is based on Equation (1), that
i's, Vts = [ CgdA(@isericpotentdgd)caused Yyl refiyhyging whircknth&losinge of t he
capaci tance of ;th a de to pixel electrode capacitor 123 when
t he pixel tran%%s?%rg §§§§%§£J‘é%8i %SIC%ﬁ I|ln{11|1 Lot ey srerqtgetrred{ 13 AJui shed
fromthat when"trbehpryehgtudisigst"or idlderndratdi. t Sef@AnGgOosH KNV tdbnst at e.
However, for seeki ng}ftrmre accuracy, it is necessarg to enpl oy two kinds of

val ues Cof an8“€Bnthat T 1l dedeierddestoapiixkyd ctativhtrs Ietpacitors
123, the val ue f« being f - ¢cont.inui ate.of th i xel

transi stor 1152%i I ?#‘ﬂ'e v%f U%Q&{nw‘ir’]sggf tg?lltghé%élg% i’n%htey rsetcg}ag:gc?fngt he
sane. The feedvehtaggh canl tlage ¢onpengpnad | avolawdddion t e prabeci pl e of
conservation of_charge en the pixel transjstqr 11 transits fromits
continuity sta%%gaoh?’f?su oﬁ'—ocllo{rehggoenﬁﬁi"S:/;L R g‘ﬁaeiﬂ 1pHet 2S5 tdE¥8ndent of
these two val uesthiheanbifhalyaraisp0p skeedvhhsoughvvehtager phd @i deg in '

consideration of this fact 1is dependent of the |evel of a source signal
and therefor F¥afPesItRpeinh fg 61inpehes-i Praagxaerle rell ihe avtdae

matrix LCD element of the inventionr 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 principle of
conservation of chalrge when the 'pixel transistor 115
transits from its cohtinuity state to its non-continuity

state and is therefore dependent of these two values. The

26




nunbered frame or even nunbered frane. Flicker is practically affected by
t he average val ue of the feed-through voltage occurring in the odd franes
and in the even frames and, therefore, the feed-through4JﬂWF53805is
independent of the variation of the anplitude voltage of a source signal
but dependent of only the center voltage of a source signal. The average

e gt vl o AR o YDA P ¢ oy
% (0 c + Cst +iGaddpenddmd) oliotRe tIdte VoG &Ssdlle£8RLRR1VALE AR NEHNE Of the

source signal and Vt is the threshold voltage at which the pixe
“transistor 115YfE184 iepeRdirgneTorheghennit\\hese ogoanged]3ngra eddst ant s,

a= [Vgh - (Vsc ng.Q = (Vsc + Vt) - Vi i.s _substantjally equal to
Qin normal cagggﬁgi% e%g gFefM?hgv§¥ér%ﬁ%b?%%%-%ﬁ?@ﬁgh v%?f%%%rV¥§ can be
appr oxi mat ed bprastscally Catfeddafd / @ C theCshver&gé) dadud@ "of (Zhe By thus
di stinctively considering the val ues Con and Cof of the pixel transistor
115, the opti nﬁﬁ?%ﬁb’émi‘ YN 395 95 CURCingG: 1pothg oA f pamefe@ndednni t h

hi gher accur acyne @@ L¥28Rb8 afd, (R AHINE FREMELdGR %ﬁg&%ilgfaggggvemh

invention having such an arrangenment w |l 'be described
enbodi nent . | ni$ Hindepeddlentt off stine ceassiartyi aro ofohke dewp Y dediviogtsigenal

coviati on of vk sS4l Uaksss A PR ELIaRE o MRLPLAOBB A S aate
Cof and Con ofof hes@ixed sighansi STRE avbragestalse afef eigd edelay takodgat three
rkl nds voltage Vits is given by the following equation.

Vts = {[Vgh - (Vsc + Vt)] X Con + [(Vsec + Vt) - Vgl]
X Cof} / (Clc + Cst + Cof) - {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 from 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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f films, that is, the film(hereinafter referred to as "gate el ectrode
i1lm') constituting the gate el ectrode of the pixel transistor 115 the
i1m (hereinafter referred to as "drain el ectrode film')""\ﬂ@fﬁgtzp?futlng t he
drain electrode, and the film (hereinafter referred to as "pixel

el ectrode film') constituting the pixel electrode 4. Cof is affected by at

- nmost two ki nds filnmg, that , the ate electrode filmand the drain
el ectrode filnf gvvﬁ‘é‘#ﬁar@‘ Eﬁﬁa?ég?ﬂ‘f’%gf"é’ °fyF Pt Idg StREARE AP as tom e,

‘that is, the gaae taleecddpulss ddidda apghdde ébk%ﬁherc%ma&fefthéefﬁwe&d to as
"seni conductor film) constituting the sem conductor of the pixel
transi stor 115trspatatenel HF nefsitods effentedpby tat neoposdindey kdadisat e i n

di fferent nannglg_sfgﬁggnd%lf%u“ n’ Iﬂ}e] g%peﬁ?mmaﬁ&es}[ﬂé brlrﬁe%%o limt the

ki nds of f for coh ge'o &r N as” %Sossi bl e.
For exanple, ihgahe e(laaSﬂ:IQfdeCﬁﬂlmV\lhldoexstth.Qqugg ti5e @Q&réaéiactf@&%e} by the
gate el ectrode filmand the sem conductor film it is possible to
constitute thetBARIAR: tthangdcdorel b2t de fiirm Reopinaf tex mefeagedof Cst,

whi | e the edgetoi §sN0grRlilY dAUNBLAY £y gﬁtgl?oﬁ.l,@ftw fg ! Lhi) db3adr al 0

‘el ectrode filmand the pixel electrode fil by only the
gate el ectrodeci¢ttwredel and thaifnlel donadida £ their mfél‘hred a:lbramqwmau further

encour ages fli strlctlon to 0 exa whi |l e
‘the edge for %&(E:%#% rrédc%“tarl'i/t rf?e%égtpé"%qr}esh;%gﬁ"g?ﬂ m nBﬁe edges
for Cof and Csis &rﬁé@tsemaaay el yoker 68 R8nds o Ghi 5 thad he ,0@he
electrode filmand the drain electrode film and it is substantlally

I mpossi bl e t o I¥retREta@§est+bF andothyftrads elartrodpthiekm obestashe fil ns

al one. The gahﬁnlls affected by 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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el ectrode filmand the drain electrode filmare often formed fromthe sane
kind of netallic material, but in sone cases they have different film

t hi cknesses and are formed from different materials. |n4RAEN S,

di mensi onal - deviations would occur in different. manners in these fil ns.
‘Therefore, the ratio between the length of an edge of the gate el ectrode
filmand the | 0 n _ed of. the.drajn , electrode film these edges
bei ng anong thgpg’l!elpsl3 aet%y eg’fe%ectr gepgtlf”é'rﬁng\hpb% %—qué} fihfetesade Fdlpade to
be equal to taedrafiie babweentilhelyengpds Hivian redgschf thdeqple sekect rode
filmand the I ength of an edge of the drain electrode film these edges
bei ng anong t eE@ARDESEREL Para ey egeoef tihe fadmsephenahi Whedopdeni ne Con
and Cof respecti el ectrode filmvary
sinmilarly and é%yh%%%%%\gg(i)‘?g%‘ﬁett r%?%ﬂg?égh%gge%ﬁ}l%%raer ?/%?%QPE?“F? S0

that the -infl|fmeemcehefsame kdinidoos netalla pasternal] MRISiANSomd §agkkN nat ed.

Wth this arratr}_gem?_\% the level of flicker can be further restricted. One
exanpl e of the NPy endifERTeLED M fickoeseRs pAYAES &P Ted B5°8uch an

arrangement wWidsdemlesaidhaddiat er i 8na shknenbadi@ent ¢ifhgs58L59 between
Lgd and Lst may be set in the manner described earlier, but, Inreality,
the ratio of [2(VIaFiquuwesldeganiryindbhf@rent mannets ianthedodtilfsl in

maxi mum  whi | epy j O ' ' ithin the ran from1l: o 37:1
(descri bed I‘a?r eﬁr . {ﬁg‘téa' F“E‘gﬂ#‘%{f‘?ﬁé&s‘f“’}@ﬁ%‘t tHe; tongh %t%hénf%r%%t"%r%ﬁah

vol t age cannotgdde saticstadbotilny ad@ ¥hd/MAreslyt200B apeigel bedHenakaown
configurations. IS C eivable to reduce Lgd to render the ratio of Lst

| t n
to Lgd hi gher ,elﬁﬁt,mdtengé(if“i' nt1eS¢ Rl afsgPed gt aneRe ddin Becdnsterynet pattern

~ whi ch o the pattern which 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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forms the gate electrode to pixel electrode capacitor 123 per se has, been
already forned as snmall -as possible. It is therefore necessary to nmake a
configuration that allows Lst to be great. It however sﬁMﬁrahé@O%ot ed t hat
the area of the storage capacitor is determned relative to the liquid
crystal capacitance and therefore only the periphery of the storage

capaci tor nust .necreased. Concretely, the pattern of the periphery may
be nade in irr%(gﬁfra?f%‘?gsif?]&%‘al FSPﬁlgélFaﬁ'&Vnﬁe hbt &§. c2 ¢t yaRi% &Py, " an

H-letter. shapeauasanmygedioshep€er BANGaKiBaLE tefngé%%e%q pRemb-1i ke
pattern maybe enpl oyed. Wth this arrangenent, a configuration having a
| ong peri pher yth%s dpfradtsdchaipree prfcfeer dorg bacdnep tihe patteprewhics rati o

as much as posgiplée. ! cessary lLst/Lad ratio can be_ ensured.
One exanpl e of t etgg\tlvlgg{ég%ye%terc{}%o%)%glpeln%enjfetollectgﬁgd?n‘ifeﬁﬂql&?r hadi ng such
an arrangenentpew |de bhasdeseni dbEteddf Forne @ asf kbbbl eadqdigmitie Theke,

however, are spne_cases in which Lst cannot be increased to such an extent

that the flucttR{PEACEPTERECTHAFR R Jidte 3 ciwddeveanive thasseaheval | y
elimnated, besausenthpfead. S 2+"EsdJt 83490 ﬁ@%o%%%r£ﬁ£€ ¢l L@ LN the

case of transm ssive type LCD elenents. Even in suc cases, sa |s?actory
effects can befexihatsdiaod mapesditg itshdeltethligddr ablatioet he trwel at

e ) VR0 et D LEPEaALE BB i LRI

March 2005 nuclt tthe &tocagatdpadaftdihrubeecse tiaughewl t 8§8c580e b§,
restricted Is theef ipg(ia:dte?:% cl?fo i\:AI{]é Cphe:c!i%h%ir\gregabybt he df0|'| O e gusan ey

¥ 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

-pr_eventing a dropin the aperture ratio as much as possil:_;le,

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

example of the active matrix LCD element of the invéntion

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,
-bégause there j.s 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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DO=[] (Cn +t Cof) / (AAc + Cst + Cof) ] X (Lst/Lof ) ... (4) The range
of DO which allows the feed-through voltage to fall wthin an _all owabl e
range, is then deternined and the Lst/Lgd ratio (and, tHd@cBLRE99 st/ Lof)
is set so as .to neet the above range of DO. Herein, -C=a / a . Lof
denotes the peripheral length of the pattern which forns the gate

el ectrode to pixel e]ectrode cqfacitor when the pixel transistor 115 is in

i ts non-contindPFP ERGrEIUGRAAE IR dd e heefahBEoush Xe1tage £3%RE in t he

di mension of therpPabteans hBsiNEaRy2P6 B £ Be LBt . Wile
Equation (4) i nvoltves t roubl egorredcay?cul ations gbg%gt@t%gtﬁl %%ﬁlg d Cof

have to be set eduetigap.be sinplified into the foll ow ng equation by
approxi mati-on wit hoyt us of Con: D= [Cof/(Clc + Cst + Cof)] X [éLst +
Lof)/Lof] ... (5) $£n*iﬁb%%b is Fﬁ&é’%&ﬂ?n*e&.s'csy%félo% BESYEOEJd may be
set (Lst/Lof may be set herein). In this way, Cof and Lof_  cgn be

determ ned by only pattern configuration, resulting in easy setting. If
Cc, Cst and Cof ar &hediiemes POhdihrighughlewethe fepdathonugh violdage

f eed-through veltags ¢3Rnheg 1rlec.ggtgr' ! e Jjndicat by a sinpl.e index
B which is given by: Lst Lof = cj.“%bel%&?ggghilss \%lhlg'ﬁ (get%%“r‘ﬁ:r}ee & ;(/1
descri bed in thReflhssiLohbadiiceihnd3ltheMafale 2065 /Lo fadilkst son,sdEqeat i on
(4) may be si approxi mati on without use of Cof to define the

_ rTFI ified b g‘r)) ]
index D. In thf® B&8E, *Rhc2PA¥RxTEPPE BESRPt blPUREYNE Folfl Ofi-ngLof

denotes the peripheral 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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equation (7). D=[Con/(Cc + Cst + Con)] X [(Lst + Lon)/Lon) oo (1)
Lst/Lgd may be set (Lst/Lon may be set herein) by use of D. Wth this

cal culation, Lst/Lgd can be set with the sinplified i ndext MaEh 2QB2re t he
pi xel transistor 115 is of the top gate type in which Cof and Lof do not
substantially exist. Herein, Lon is the peripheral |length of the pattern

which forns the gate el ectrode to_pi X el ectrode capacitor _when _the pixe
transi stor 115 is iﬁﬁt%ﬁ%%ﬁl?%UiFgugﬁg?%.?4bfWﬂ%;b FlERtiEdRda Ly

constants, howappebxihetibuoiieiswn usd ofheokeed- abbiRNO ¥ ol iage pcan be
restricted can_be indicated by a sinple index B which is given by: Lst/Lon
= B ... (8) Thi® Whif tRseoridreti®dpxd@sifri Bedcthbed sy otk ditdddiwimgt . | n
the case of reflggtiyg fype LCD elements and seni transnissive type LCD

el enents, since there is substantially no restriction on the aperture
ratio, the length of <L§Coagnche ensured ton}hexexiert LhabnhREon

- fluctuation of the feed-through voltage can be substantially elim nated.
One exanple of the active matrix LCD el enent of the inventi®h having such

an arrangenents¥flda ke Hesctihednl 8/ 86n ik bkl £ 99h5'|‘j55}- t he
enbodi ments wil.l be described in order.n Fﬁ?st Enbod?%ent |gﬁ¥%p§%is a
plan. vi ew i | | UBt r dtiithy thist pdiamlatdon3? 14 tiligch c200Bea spitx@li thn thhe array

e R F T R ELE L N
‘ . ofthetopgatetypeinwhichCofandLofdonotsubstantially
exist. Herein, Lon is the peripheral length of the pattern
which forms the gate electrode to pixel electrode capacitor
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 elemenfs, 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 described 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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of the first enbodinent is as shown in Figures la and I|b 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 atMAEE 2009 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 Sqﬁ{cf line 1 and a gate line 5. In the present

SREEE

enbodi nent, th&Fpi% TEFEEE S UPPS AL eHE aMRChLY £ BAtGARE DIememt { he

pi xel transist@ecd28ing tSefhE0REHEE OfmdIdimsnf Ormed so as to be laid,
through an insulating film(not shown), over a gate electrode 6 which

projects fromthe gdhe vhadteS tinnatwieant titenwacTheeenaineix LOD negkm@nour ce

el ectrode 2 an i ectraode 3. one_ _end of the source_ el ectrode 2
bei ng connect egf%g%#el oSTe1J et?'heo%&g&')l;te Se?ﬁissqb‘?wrt H& ?éﬁl“&Sﬁdh%tad’rd ¥4 while
one end of thendreas ®lmecidwde 1y ismaaaneestedthe aPggonder anpobhe the

sem conductor 134. The other end of the source electrode 2 is connected to
“the source |inkP% SCfifReTbifieteseridasy LEnnehiet h eReferadagste Filgueased under

the pixel elegtfpde ¢nbhipLgh @%g l.at. L ng r,.(not .sh an
connected to the pixel electrode 46\%%§eaaéght%a%%ﬁrcﬁ(rg g.lxejpr,l\glg’attg‘e
el ectrode to pPk¥tl edlettwite capanistietibad3ofsa tmadd pyasanstelledttedaby t he

over | apped portj ere the gate e ode 6 and the sem conductor 134
‘and/ or the dr a%}ﬁg@tel%é"txre&dter a’rsetc'c_)'i/%f%%bﬁgd'siqpp‘f’)?eqdﬂ§H§iv§tcc}i“lﬁ5 in a
pl'an vi ew. Refef ance inteRcaktibd82c£asisgnaicesiihe P%rddoﬁﬁjﬁé(téifhe'\@t(?h 2005

of the gate electrode to pixel electrode capacitor 123 en the pixel
transi stor 115%% &henPregepbnhafinent atbeantkel faansigtierol 1% He péri phery

i's designated fye L@@tt(ﬁﬁfgﬁ)?@c;@jrpe. In the 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.
"I'he 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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nuneral 183 designates the periphery of the gate electrode to pixel
el ectrode capacitor 123 when the pixel transistor 115 1is in Jts
non-continuity state and the I ength of the periphery isﬂ%%‘?ﬁ@%@d by Lof.
The concept of Lgd includes both lengths Lon and Lof. An independent
- capacitance line 118 is forned in parallel with the gate line 5 and the
~storage capacitqr,. formng independent electrode 107 is fornmed, as an
i ndependent caB%%hteo?aJén ggtetgggé’,%eotff’ BIBGL 9157 o dereA Rt déAhen.
capaci tance |inReldBxel herfiosid ey haisnd sl 9aated c¥hthhmiiPedioelaihll. A
storage capacitor form ng pixel electrode 131 is laid over the storage
capaci tor fornthglepgdbpeneenpreripkervde deG2 antarteddiy hon | nRetatriemgel ayer
(not shown) a e iLxel el ectrode t hrough .a .contact hole
132. For ned be?%gﬁg?ﬁg%s(?%%g %Qg%%géft%errlq%eoﬁymoﬁ}qenﬂ%ggr?&é"r?ttré’ld@ct r ode
107 and the st beageedapbettosde bapaicagopi el wRbAGHOHExd BL dat stikQ o3t Or age
capacitor 122. _Reference. nuneral 181 designates the periphery of the
storage capaci tb? D3 Mahdst RenrepthroitY - gier mplethe| kengitsiafhabed by
Lst.  Next, thegteivhdivh I bt}h‘ec at i y@gn ri.phery Lgd of
the pattern fh%r tm g%tgdgl%zigﬁfggg to pfikelﬂlegf%ct' od‘geggg%g%ictlgrgef% and
t he peri phery betytlengshsdion ahd Ipdi.t eAn ifroterdrel esttoc apec Lodace 1ahe122,
which is one features of th r nt e iment. Figure 4 shows a
ot of “the. i i Bl dieBabinl PF RN of C205h TN Aa fu i Orrga o 5
shows a plot ofapdieitadesridng Masge i Blegic¥68e by Egyatd e d bhsver ses
- the DC offset. Figure 6a, 6b and _6c show tables of the maxi num val ues,
opti mum val ues®® SREMAART $APGEdtor RAPSETPAPaneh e Pordiiani v thet he DC

independentcapacitancelinells,theportionbeinglocatéd

within the pixel 111. B2 storage capacitor forming pixel
electrode 131 is laid over the storage capacitor forming
independentelectrode107throughanimsulatinglayer(not
shown) and connected to the pixel electrode 4 through a
contact hole 132. Formed between the storage capacitor
formingindependentelectrode107andthestoragecapacitor

forming pixel electrode 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
periphery 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 the 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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of fset, Figure 6a being a table for the case where Cst/Clc is 0.5, Figure
" 6b being a table for the case where Cst/C c is 1.0 (normal value) , and
Figure 6¢ being a table for the case where Cst/Cc is 14Maehgife’ 7a and
7b show tables of paraneters used for calculation of the paraneters shown
in Figure 6a, 6b and 6¢c, Figure 7a being a table which mainly shows
assunptive val yes for design paraneters while Figure .7b is a table which

mai nly shows pﬁr%ﬂr?ﬁ_”efbé’ BBraFHew (& VeREeEothe PopLEartul fianne 6Rigure 8
is a plan viewsshowd 8 spdwStdiped Vb8 Qe Egﬁlﬁhﬂrﬁ%ﬁ%‘f’}Pﬁﬁ:}é&% \Mé‘iln:letshe

optimum values for flicker restriction shown in't igure 6b
‘are used. Fi guped minsinursreflizenalt wagwrt pkeanat eng reilad iveXed X maf pEi gure 8.

Figure. 10 is a_plan _ view show .a structure of the storage capacitor when
t he ni ni mum va?%e%“fgﬁgr"lriec%%%%rl@& it ShTeRAP FRSEHE R ZHLEL4E LRI gure 6b

are used. Figui€ olk, 2igupbadh BeeWgSHQRWHAG RoStHCEREE wiRfrd BE¢SERLATE
capaci tor when the maxi num values for flicker restriction shown in the
tabl e of Fi gur®s b OafBopgel valmejyr and Figure geareiniew bibildEamt thet ure of

a known storagg, P els t igst enbodi gent, for applying the index
D given by Equasf‘lgon 59 %ésro?ébfrﬂﬁeggn{d'ei' BFéig\t/Jér? g% Bt S%OE’(%?bg‘Bsan
actual active sfaparrnk€Brelwenfor ide dualaatiicanchitpe Retavesiedidgnbpgdex D and

t he DC of f set ianng. bet ween_t he ieg1dex_B and the DC offset were cal cul at ed,
taking the designIdFei®ie W EPIS el 19472 o R HHbAtablegictbuainlygs 4

March 2005 Speaidwsakbimpt 1889 anakaliNghl R§n iran@Rb2ENA0 M £ bei ng
varied in three cases, that is,El where Cst/ g\g\%/asm 0. b5, 'lere %é?é/CIc was

| (nornal val Jéa is59d takéeewltseh /ainly shows parameters obtained in

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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was 1.5. The relationships between the index D and the DC offset and

bet ween the index B and the DC offset where GCst/Cc¢c is 1.0 (this is a
standard design) are plotted in the graphs of Figures £ Maghg005
"respectively. The maxi nrum optinmum and mini nrum val ues for nmain paraneters
~relative to the DC offset in flicker restriction are shown in Figures 6a,
6b and 6c¢c. Assunptive values for the paraneters used in these calcul ations
are shown in FPEEFEE1981LKd thssearpEadipraghipereese iohdednpdcvitle IBd i s

attained from pbhggresiids Of dfie LY Al 1 i r ' nction
~having the m ni-rrumgval Ue when D i§ 1aanfb&?‘%ési\ggt&Q%%\Ags?td}l%s/l@m%g&n
plotted in a gPaph whdrde Che/ Ok ofdss et ( rantrerledalne O dinthwvRerarbstifmad ndex D

entered in absciss gs own i_n Fi re 4. The DC offset is the direcft

cause of flick&P®and’re sé:r‘?tlgtl(ﬁ*?‘lféf‘élpénéﬁwﬁﬁ“vﬁ??a"f?%‘?‘n’é R #nd&he

feed-through vpttageseVahlal Be tHEeS HEENndR:DE Hid S8le bE! SFAHCE JHRe 17 is
the line which indicates the limt of the DC offset at which flicker is

det ect ed. Wher €sthelentedslct tlvhs igf at pbaptrrdfdesdignlohoeambet tehdnl7 and
the DC of fset y i.nd urve 16 are represented by Dmin and Dnax,
¥ﬁ%:fr2a&h%d§%f‘€i§u%es Eaﬁ% Q Tespec lvﬁt‘]fgt' ¥h Smaﬁﬁmﬁlm<

flicker is not I's w thin the range nee D <
Dmax. |In a graphtuwnth dmhe o3BG iofuhs o lerisered haiorshaiet emndeihaa ivadex B

entered in absgi $32 a8 shown in Fiqure 5, a DC offset verses index B curve
18 is a functi bR ‘HEANGELERE 1M YEPEETWALROBATS TR ART LHGES out
downwer dly. 36e4, My 6Ra26l05 WaSkGipkNel L ehe8H OB at dife XrLhiaat

tolerance line 17 and the DC offset verses index B curve 18 are Bm n and
Bmax, flicker 13 HotseleteqEhliifor® jarenshnwn tive Fiawgest Hat and 7b.

A DC offset verses index D curve 16 is attained from
the results of the calculations, which curve is a function
having‘ the min_imum 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

'.no‘t 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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~satisfies Bmn < B < Bmax. In the above calculations, the limt of the DC
of fset at which no flicker is usually detected is said to be about 100 nv
(0.1 V) and therefore, the DC of fset tolerance is set to*Mach¢o8hd t he
maxi mum anmount of deviation A Wof the edge lengths of the patterns within
the screen, which patterns formthe storage capacitor 122 and the gate

el ectrode to pj e t e a'gfa.citor . LS S to 0.5 ii m.in view of
the controll ab?ﬁ?%feﬁﬁ%fj{fg&r?& Si zed" 0[511(%?‘& P?h%g%%?)hytoa]p‘?)’éaﬁh‘f%sué‘ﬁd :
processi ng systiensnd ahe Daroffsst anodsedrivdekChi Ag-wand sWate Sikid RGa O her
maj or design araneters are set as follows: Cc = 0.1 pF; Cof = 0.01 pF,
Lof = 25 JLm 2Bf*= Bgcker iamptadetected 1658 At wiphin fheetange thaitn and

Drax in the caggeyheigs Gh{ T C o & baldx. are 0.70 and-1.36 respectively; as
shown in Figures 6a, 6b and 6c. Bmn, Bopt and Bmax are 13.7, 20.0 and

27.5 respectively, Innthédebogsecahmuis Gudn (] eheslilhmid o¥\hereent ke fiskdexes D
~and B take thei{ 1.Ni rrumf:'/lal esn%Dm' n, .Dm n% Lst is 342 9 m where the

i ndexes D and B t"AREM ARG ST Paldesdeiec kb iy, s1id tosP&edoltn: and
where the indexes m @nd B)take ik@idsdNe, e BUN¥AHES IR cBIRX) . Lst
is 687 9m In the case of the prior art (i.e., the conparative exanple) ,
Lst is 150 9 nfetHee ilfderVDand Dh@3nampimim tdr@untndéxd8vistod. AAtedr di ngly,

inthe first gobodigzEp ? [ ' I acitance -to. the
i qui-d crystal capaé’i@?aﬁggtc %;{i?‘%h%ﬁ%g%é‘%é?%@_q%?ﬁ he 5% WRAER 2005
peri pheral | enppttdmis ofotthethat tsaoragk tdmgattercliext rade the ghxel

el ectrode capacjtor 133 in the non-contjnuity state is set to 5 Am and
t he peri pher ale eécf'@fch «ing) %:f,xel electrode cqpacitor 123, is set. to 0.5

Um 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 = O.Gll
pF, Lof = 25 im; Sof = 36 #m?; and ASof = 12. 5 un{z. As
a result, Dmin and Dmax :{.ln 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, DPmin),
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 e?.nd B take theif the maximum values (Dmax, Bmax), Lst
is 687 Um,. In the case of the prior art (i.e., the
comparative ex'ample) . Lst is 150 tm, 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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the pattern of the storage capacitor 122 is set to a value wthin the
range of from342 Amto 687 Am Wth these settings, flicker can be
restricted within the allowable range. On the other hand, pyiepbbbgti on of
flicker has proved insufficient in the case of the prior art. Next, there
wi Il be explained an exanple in which the peripheral length Lst of the
pattern formng the sto e acitor 122 falls within the range of from
342 Unto 68793ﬁlp?ﬁr?%§%ﬁgrt§'ta£%ﬁt?§d1:%r?ra,tttel’r'é‘ e R F e e lgrc e

patterns (the &b0pagelCapastisie f G4pa O dNIERENGLRe SlBLIdAAG A% aNd the
storage capacitor form ng pixel electrode 131), which formthe storage

capacitor 122, stpte iorset to § r4vgubhnd She e cipehain lendlilguwse 3£ t her eby
i ncreasing the t e .peri ries. Figure , . 10 1 show t he

pl anar conf i gu'r:iéfgirlgirg}egn tBEeﬂg? Srtg’gggéa%%%?‘%%?“ ﬁggn%ﬁgg%%%@p%ﬁ’d‘gﬁte

el ectrode 107 anehibetisd Gragf GEPEFoOB 421 RIMIHRI 6B7X @ m €] §GtHHO4R s3],

where Lst is 342 U m (corresponding to the mninmumvalues (Drmin, Bmn) of
the indexes DPahtHIs . Hldeien sanjke 556 toimtedori ERboridhe ¢ llovwapRe opti num

val ues (1, Boptangd. tfeg {4Wl6¥RSr RafBY BokridRd 1498 r h85508448
(correspondi ng t%g)% he maxi mnum VEI Ses' (DITE)% Br?gx 1Fo "%’Eéeri‘%ﬁg’%é’é’e@ and B),
respectively. heuf&eei¢mhaln sthraictagee off thiee pstioragetcapaci tor 122 in

t hese cases is conpglsed as,_s in Fiqure 9, an independent
capaci tance |ine; t %§§t’ orggﬁléec“ébggW%re’fp 0fY 38 £5MPHT 2608 RBependent

el ectrode 107;tke garephassl dkndghflidtod the patheindenash i theqRokhy® 7a and
n+ doped silicon film7b which serve as sem conductor filns; the storage
capacitor for rﬁ:quacitor 122 falls within the range of from 342 um to

687 Lm.
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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pi xel electrode 131; a passivation insulating film@8; and the pixel
el ectrode 4, these constituents having been successively |lam nated on the
gl ass substrate 110. The storage capacitor form ng pixeld Mareb2063e 131 is
connected .to the pixel electrode 4 via the contact hole 9 which
penetrates through the passivation insulating film@8. The storage
capacitor form ng pixel electrode 131 |Is formed so as to be one size
~ larger than théng?B?HG%HEa‘bﬁ%‘FVﬁ?d? diing drtidepondbatied cti¥odd:167. For
compart son pur RgaCaobLE Wi s cohe SPYE 2l ARELEWAN 5 A LSHILR! 20€
capacitor. formng pixel electrode fhand the storage capaci tor orm ng
i ndependent el eetvede skiii cafndued oprf msr the wWherage kapaics t 2@ oAinkn
Figures 8, 10, _11 and 12, the respective patterns of the filns |am nated
on the glass sBHER! feectiipde Ldd: B §aFeiyptire s sl Ry § 1 g8€r at ed
wi th differentinki pdee®f chbBeEoa8OLI dchiles AR thHAKARs! HAGI gl bhBRENt in
t hi ckness) to distinctly depict the edges of these film pattérns. In
Figure 9, the supcetsivéleabimindtmdpant ¢he gissdepubsedaby IX®6. The
corresponding Line used_in.Fi e 8 In th ases where Cst/Clc is 0.5 and
where Cst/ O o “Feradgeopas Eer simine Ringhe18p trndoch TpeorasatPhor
forming pi xel &bechéofexdBledndtt-b@e Shovagetaapashitabt: ol Bowhadgpendent
el'ectrode 107 are fornmed simlarly to the case described earlier, such
that Lst takesPEhetiRAFeRENTEBARESSRAR T 2ot ather i hebimy fapmisunThad
maxi mum val ues D deNRS | : e flq e .re | cted
within 39 4 I\/asrt(::ﬂ}az %5 the %Cﬁg\%é’gf“éw?a%gg&%%‘%e o?cg?rhaét)l Iiesag%&*n%&cases
where Cst/ d c $sagitefigone hdzedpggenfthfamgthedds botagd chbpatiiekE€prmangbe
restricted

independent electrode 107. 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
-is_l.s, the peripheral shapes of the storage capacitor
forming pixel electrode 131 and the storage capacitor
forming independent electrode 107 are formed siﬁilarly'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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within the allowable range by formng the LCD el enent such that the index
B falls substantially within the range of from 1l to 37 while the index D
falls substantially within the range of fromO0.6 to 1.54Mamb@008ance w th
the value of Cst/Cc. As has been descri bed above, in the present '
enbodiment, flicker occurring in a relatively small liquid crystal panel
can be restricted within the all owabl e range by use of the sinple indexes
D and B. SeconBPEnBblPHahte | FargR- second enbodi ment of the invention, the

pi xel transistor i $,ceResed %IL Pz t TF D defined by D =
[Con/ (Clc + Cst + Con) | X [ slt%a%QL%%)%ta]eﬁfosynQFefﬁgﬁgzp?&ﬁ T Jf’)";%%éﬁd B
defined by B =thetrdnge (iEquain on5( 8p) 1a6e B3edkas ¢dawlEesd@riichdigcat i ng
how nmuch t he fl# tuation of the .feed-through voltage can be restricted.

‘Except this polht18 e SELPRAP EHFARGTeRY Sormding Fhg ¢hemgnt such

-~ embodi ment. Comgieldie RhCa! edfils I T AMPOLNSH! LEONAIR o8f the
top-gate type and typical top-gate type TFIs have no oveflapping parts
wher e a-gate efeerdddecadidvhidediie ioldest P did lar eubyead Gbpkely wataipl an

and pattern pern R PEREHRR e 5P Fra b b arasrraderth g X8REl ect rode
capacitor in té®e CoryConiinuity state so that the indexes D and B
determ ned by these val ues cannot be used. However, since the indexes D
gi ven by Equation *§&'3F RRATAC 20D eI FRANE - tifet hmBERSBR Y RREAIBPeEgUat i ON
(3 3,18y o, 0l e gieie |t
panel can be restricted within the allowable range by use
of the simple indexes D and 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
és 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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the continuity state, these indexes may be used for indicating the degree
of restriction on the fluctuation of the feed-through voltage, even when
the pixel transistor is conposed of a top-gate type TFT.4 Maeh 2068
i'nventors actually calculated the relationship between these indexes and
" the DC offset, substantially the sanme result as in the first enbodi nent
was obt ai ned. Al though the second enbodi nent does not show an exanpl e of
cal cul ation fof7) cthaithiengngps B e inémrbshEgubstineens baate ofeftined bgexes and

- the DC of fset, i cke ccurring.in_comparatively small . 1iquid crystal '
panel s can be.ir:lféést%if: B avci\i("tel'nivr?qt“ﬁecoﬁl' %a%TfEt?%rhj’éer&Ph[eW@qs&@Bﬁ&%

enmbodi ment. Thi.sxl dETeRdi Jetd eflegttire a&3t 6 AW 19e phabryie Ve ac 3 Wat ure of
a pixel in an active matrix LCD el ement according to the third enbodi nent
of the inventib®® FRARELBRIEE FFaged sthegxeindexegumodl &mt esepodemt s are

desi gnated by | ke PUES A _dle@rggeogr@gmfé'%& PG HeCR 162 1B R o8f yt he

first. enbodi nent shown in Figure 8 for exanp Lst Ts increase b
maki ng the perophlibe)fesd-tthe opghtwritafe | Aeeswbraghe gEpaCitransiz?or
irregular. The, area of t(pe st or age cagacitor 122 in this case is the sane

as that of the"priBPEHTe SofintoPrIRtGurFEPE2TRhi cHFRs the pavestars

irregularity. oWesEly caPE@Vh6éOBhefre3WAN onlshegWAdoh 884 eaabhesaperture
ratio conpared to the prior art, in spite of the fact that the area of

- the storage caHtitb6rPA2ELg6¢s T s ernrbtRl L Tkhe Yamel mogudy 2905 the
attributabl e talde BhESeiene’ wale S0 0LARE (PG kR an! Al NG BLAS!
el ectrode 131. Referring to Figure 9, the storage capacitor 55°C4n be

formed w t houtemgragldingindn dafes not show an example of calculation for

’ . ébtainingtherelationshipﬁetweeneach(uftheindexesand

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
Oor eqguivalent cqmpongnts are designated by 1ike 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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the storage capacitor formng pixel electrode 131. In this case, the
storage capacitor 122 is fornmed between the pixel electrode 4 and the
storage capacitor form ng pixel electrode 131. Since thetapgh@00%nce in
this case is formed not only through the gate insulating film 11 but al so
through the passivation insulating film@8, the gap between the el ectrodes

~constituting the storage capacitor 122 is large and, in conseguence,

capaci t ance peFSuﬁFYr%#hﬁf dfedhespiefenap Qfefthees terage wanasdsor need to
| ncrease the aggan:gh i\ BlaldngRPISH! OTRd AL il IkdIFRGNAENY, hCtrode
107 to conpensate for the small capacitance per unit area, which ‘entails
a drop in the apertgeecapad¢ictoid2vond bdidrmed wethodti prosiwd by dfaken in
whi ch t he storggg quacitor fornig& j xel .electrode 131 is provided so as
to be connected o TRE AR T AP RPO &R SERe et et TRIPES132 and
the storage capasél @hel@Poisgd eupudibyrtiie st oG a0SPAFddPine fAKEING Pi xel
--electrode 131 and the storage capacitor form ng independent el ectrode
107. Wth thisehpFhigénertt ,2nd hEhst Gtag@geaperpaeitan 2 fosmipgmed xedl y

t hrough the ga i kng £ h r.op..in the aperture ratio
due to the dec%gaggp?%égg%éci%%%%%%%gggﬁhfgkggggl@%ﬁ“ﬁﬁcaﬁ?éggﬁFg % The
above net hod, howewdy thhamighetteagete theuflakliowiragm 1r bt ams o B oslgar age
capaci tor forn%gg gixel el ectrode . 131 needs to be sonmewhat |arger than the
storage capaci 37 H Hgt 9 h PR % 1 T Sde TE7 990 R esne dhe31a of
the 42 4 Marche 2006-848% 808s€2RAEHEE tHeOS 6 AP uBhcekBEII L8 131 gePY Whi ch
the storage capacitor formng pixel electrode 131 is larger than'the

st orage capaci#®%- f Bt rf MRS § HiRpthd P ad id@mogd@er unit area becomes

small. Therefore, there arises aneed 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 piir.el .electrode 131 and the storage capacitor
forming independént electrode 107. Withthis arrangeﬁent .
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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107, increases in proportion to Lst. As a result, if Lst is prolonged as
shown in Figure 8, the area of the storage capacitor form ng pixel

el ectrode 131 increases by the anount correspondi ng to tdidaphabdhged
portion and, in accordance with the increase, the aperture ratio
decreases. Since transm ssive type LCD el enents require an aperture .ratio
no l'ess than a certain value, the requirenments for the indexes D and B

~di scussed in tRECFRESt RO R o TEMIorixgd sdertFpéd. 13ecdydiwvhdleh, the

requirenments fegathe r-aRe 4 & v Al £ I I flicker are

I nconpati bl e vvi'etah egg% ot h%% In so(?r]ér@%g Egge%‘%ﬁgﬁ%&§dt Ofl:as1 %?ég?gﬁf t he
third enbodi nehtaprithe désrageredpaet toe foypa ngChh @b pddént Mlle@ trode

' pi xel electrode is conposed of a reflective filmso that

specifically, (
i F al so serzes_igi TGO 12 WA P f&r FpRer P DR T8V patifeFAtof the
‘storage capacii@rpiddias a8 dHd@04haFi §RAPe , Mhb 2 8R0ak kibraBy Virtue

of this arrangenent, there is no need to take the aperture ratio into
account and t¢ePefbier tferndqeifel stlatirdde dadi lipcgeasss hy tbenake
the value of the index D be 1 or make fhe value of the index B be Bopt. As
aresult, flic e?&lggné%rer?se%??llc?%d %skgr%cﬁmg%“%%gSPBFE}O%OGP?h fbodi nent
Fi gures l4a andcdebbdsioswptamhyiiems eafs eStHEipE E6urdfado ackirkgsa8L ri x LCD
el enent according to the fourth enbodi ment of the invention. Specifically,
Figure 14a 43 HNEF HF 99608 SSHTRst 8Pt edraeBL sar p%bTe FdRAPBY LU € er ni nal

end of a gatersidNalo 1WES" ERSH Fl PR adADvSRANS Eho tdi it Gl s2e L X €l
near by a supply end of the gate signal. In Figures 14a,
the indexes D and B discussed in the first embodiment 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 e'lement according to the fourth

embodiment of the invention. Specifically, Figure 1l4a
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14b and 8, |ike or equival ent conponents are designated by |ike nunerals.
The. fourth enbodi nent provides an application of the invention, in which

t he rechargi ng phenonenon is not negligible. The active aarce00ED el enent
of the fourth enbodinent has a large size (the diagonal Iength of the
screen is 15 inches or nore). As shown in Figures 14a and 14b, the storage

. capaci tor form'splgwi ngeglgplgentr el ectrode 107 is provided with a capacitance
inclination corredti fig” -Section o5 %R xf’f‘le“%’[‘ﬁr@@é‘ E&pRAPELreR I iy pi xel

el ectrode 131 patbayigahiSOowérdds PEoaRRBIALLO RS Attt Sl ALA), Oof the
- storage capacitor form ng independent electrode 107 and the capacitance

i nclinati on coPPBEtPYIF s§eelvoend P The gabetdiwrodi Aenfigeres midaar to the
first enbodi ngp} gxgept j oint . apacitance inclipation caorrecting
section 15 is for%reg ghc%%ié’% aeg‘htlﬁ-g{%ﬁ%e T8 ‘llgﬁ He E&HIOGTers

bel ongs i s cl ober Liket heméeansznal end of the gate signal, the area of the
section 15 is smaller. Therefore, a pixel closer to the termnal end of
the gate signal has Teharrer em@gdimepimer Vil efararnlidatd ogt of 4he

capaci tor 122. 1nGOREEENENthY wrasnseah f O ) 0 | xgl pgloser to
the termnal end of the gatewsi gnal has a hig eré glééé%%"ﬁl?%lggﬁgvg ttage Vts
so that it beckprelipbble bl fhepactdnpenshtix fIgID khemeethaf gilrg feal-tage. The

e | he EHERSFL 0 & MAN0e 0 AR SRROES
the assunptions¢heén Gat 15 iciieLoORShaRd ) . t NisSsRESH MR FOFubEs NGL£aRdi tions

for 14b, the storage capacitor forming independent electrode

107 is provided with a capacitance inclination qorrecfing

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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deriving D= [Cof / (Cc + Cst + Cof) ] X [(Lst + Lof) /Lof ] (Equation
(5)) and B = Lst/Lof (Equation (6)) . Thus, the value of Lst is also set,
in accordance with changes in Cst, to a value which sati SfigsehDoos < D <
Dmax and Bmin < B < Bmax which have been explained in the first

-enbodi nent. Concretely, as seen from Figures 14a and 14b, a pixel |ocated

nearer to the tgrn‘i nal .end of the gate signal has a smaller value Lst.
Ther ef or e, -evefi"RfA8AS cdfacitantaPertiange | saluer Codt i oh thedat®radee | evel

of flicker, CaBaPBciestrisl eths Wplphidd ot e 8k QH‘@%&&&?QPM 19, fomensat e

for the rechargi ng voltage, capacitance 1nclination correction may be
ef fected on Coisor Coensfant hethiselassungridiost deimpt eaddoti68s. flox thi s
case, the are t he capgci tance inclination correcting sectionin a

o |
" pixel |ocated ‘??’g%‘é?'“? P theCPEf hFhal+ &3t 6f Cehbl ght B(EFErallofidofd sinply

made to be | ar geguaesoRBINEAhdlH M. EQYAbE AEquabion8) §2S dSls | SnRde,
simlarly to the preceding case, to be smaller for a pixel closer to the
ternminal end of2l¥perfdisd disgddre EptthiEndoctpdancdiyhteshEmges 2@ are

plan views eachsghav ng t re. of a pbixel | n,active ri.x LCD
el enent according to tﬁgl??f{]ﬁféﬁb%%ﬁrse%&%;b"ilﬁ’eqi ﬁv nt1on. 2 " fgure 3
. and Figures 15 BX B@iax Wwhitehdaverhiambenl.ainapaneriss af ot dabognakad . by |i ke

nunerals. It S%%rllerd be, not ed th%t, as to the stor%g)e capacitor 122 in
Figures 15 to ,°0%7§'Y4'5a§lsﬁ/ﬁf‘ s 15Re $¢3ragd ‘Lafari kot 1P6RKPAY

i ndependent elgsdrrleolthe tbemReMbnd\Biel €nd BRI ARE GARACIKKR1EQM M ng
pi xel electrode is omtted for the sake of sinplicity. In these '
value Lst. Therefore, even when capacitance inclination
correction is done, the level of flicker can be restricted
within the allowable range.
Tocompensatefortherechargingvoltage,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
apixellocatedclosertotheterminalendofthegatesignal
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.
_fifth 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 1iké numerals. It should be noted that,

as to the stdrage capacitor 122 in Figures 15 to 20, only
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figures, the storage capacitor form ng i ndependent electrode 107 is

indicated by solid |ine and hatched. The fifth enbodi ment provi des vari ous
pl anar configurations for the pattern form ng the storageMaa@@06t or 122,
t hese configurations having | onger peripheral |engths Lst than the prior
art. As effective planar configurations having | onger peripheral |engths

‘Lst, there are_ pro in-additio to the irregul ar shape having
rect angul ar prgji)lgctg?ﬁﬁgg%lsc-a%$%%°’f %Oﬁ"ﬁ@rgel&de?&a/dﬁéét flenbpede sitth as

shown in Figures lfhowt, evhele SRARESs Sy AScaPRUM b I@iog%ri%gl%i@élnul ar
shapes such as shown in Figure 17, meander patterns such as shown in

Fi gure 18, conB+PFkE°efdfesnitisndaonhburake ofiggmpd ik tyandIhaitesshapes
such as shown irnq ki-gure Wieh e _storage capacitor form ng i ndependent
el ectrode 107 Eiﬁféqgl%:g!rslFredLZ]lQGﬁto an Eli%qetct%&acgggﬁe STEHBEN 1P %6 or
an annul ar shapéeatrs@iewho7 nifi gudecdied ity casl e Paid |and apReGQver a

bl ack natri x, so thg,iltet he_aﬁerture ratio can be increased and an electric
field shielding eff onithE EBRPEéMPRRe RTeRHA®R® otAmigY. PSianar

Enbodi ment  Fi gobRsidda 8iéh£1ks3howha SELUCt MY e i X transistor in
an active matrix LCD el enent accor di ngséo tlﬁ{a g?%mg#‘%od?ﬁrr%ntﬂc?fratgﬁe
i nvention, FigtfRe21koheiRRa Vheseviewmidmreds.disguneviby i Soagsect i onal

o haren SorlepinC bl ine o g, sl 00 222, 200, 22, Srov
LCD el enent accordi Ag eéfbbeisiex panhagi ot 1ghirhieohBY 83kiAE, 10hgEure 22a
being a plan view while Figure 22b Is a sectional

peripheral lengths Lst, there are proposed, in addition

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.

8Six 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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view taken along line XXIlb - XXIlb of Figure 22a. Figures 23a and 23b
show a structure of a conventional pixel transistor, Figure 23a being a
plan view while Figure 23b is a sectional view taken al ehigaich2@0XXI11b -
XXI'l'lb of Figure 23a. Figures 24a and 24b show a structure of a '
conventional storage capacitor, Figure 24a being a plan view while Figure
24b is a sectign ] aken al.ong |ine XXl - . XXIVb of Figure 24a. In
Fi gures.2la, 2 a?kﬁggg%% ggﬁ%’tt%gagreegﬁgeﬁlggrpﬁ?t'él??lsa‘btfl‘f%é"aftﬂ%

| ami nated on aLcpledemesuthsddat® gy to RAESAKCEMDE] Hndd d §BEHALSH Mtlifdn
different kinds of lines to distinctly depict the edges of these film
patterns. In Ffg8PES 22pbedny 2 plap yagwadiile FhgureRdRburs afsesddloniill m
pattern is depig i : 8 [ n i-ne i.n Figures 2la, 22a,
23a and 24a. IK %ﬁga??éf ée%%%%iqr%%t, the %(uir;oerogiqggftee{%%‘ havidig©Sedges
whi ch define thdagand @3éctstuode & ospruetusd ectr adeonvapasohal @fixkhe pixel
transistor and the nunber of patterns  having edges which define the
storage capaci for ar2et°Fe p‘e"d%%é?? ?9R¢ adPtan F 1S Jlkousie £88i ent
nunber. First,ishe gaie alectyieie thkeRi ¥Xebn§! £E4& O8Er T HRARAGKLGT 1O ¢t hE

pi xel transistor will be explained. In Figures 23a and 23b, when the pixel
transi stor 115F799%¢ 232 s domuunas tAtastaade 242 shamnel stegicénresofoamed in
the sem cond A3t n: eIyl ndyct or hat the

seni conduct or u%&I{A):Feand trhgeygqﬁde eggtaggﬁgtégbgfc%%réfi%%r)%%eét?@sf'aﬁf‘f‘ﬁl ly
formi ng the gatieewkbdfleotbgtoe Ristels al eettoRad #idwMBARBN 200 Lapagi tor in
the conti nuityxﬁ tg'x%f%t he prior art, the _edges of the patterns, which
define a porti‘on 182a R e fL1I8F St @ he 1P KgURs 2 2lPodR2a) 260 epd |

peri phery 182 mfatRfe respective patterns of the £ilms laminated on a

glas‘s 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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gate electrode to pixel electrode capacitor in the continuity state, are
constituted by the edge of the pattern of the film(gate electrode film
of the gate electrode 6 and the edges of the pattern of 4March@gdsonduct or
films 7a, 7b of the semiconductor 134. According to the sixth enbodi ment,
since the: periphery of the gate el ectrode ? iﬁ Iocated,ngchggmq32nin_the
Fi gures 2l1a an i+ L SY h ' Y. .0 e, seh cor

Car ga wher e thegglgigllt%?Zinlgﬁgko?og?i{iﬂél?%%esrﬁflstea'! ohd e‘?]ee PEiiRE| 28F ecttode 4,
the edge of thedgpatotfetine whittlkrdef, iwter dthae poné i:0podB826n Ak 2bNa REfdhery 182
of the gate el egtrod to pixel electrode capacitor in the continuity state
are conposed of ORFy*IhPBifde edrctRgdpat ! et thst PeFdPary b2t dde 6. |t

shoul d be not egaber i1 dt1® aePOfd i 828,14 § S &eq: I g t he, pi % I _
~ el ectrode 4. gNth, t he storage c?&aci to'r3 vvlcﬁ) %e ex‘%aal ned. Ref e?‘rel ng to
Figures 23a, 28pntbupitpsateharnsrd¢orsairtuted b ahredigiueh thbatatithenst or age

capacitor form ' endent, el.ectrode 107 is |ocated outside the storage
caBaCi tor. fopa'mggtgﬂélpi%%gllm cej(lge‘g‘lé:ter §3ECTER9PnT L 1NP AR Vs IBER] elfsitardee, the

edges of the patdrey Rhehéadedeff BRet HELtHOK idHeRhY %mié‘@ndéét%@&%l&@pad tor
122 are conposed of the edges of the patterns of three el ectrodes, nanely,

the storage cafci 1®rof e SRy oant: 3 ect r ode 107I forlmed frgm tlgi
[ i e agi f ] pi xe el ectrode
Do med from the 111 eeararaby GO0 APAELEEL | SM Rt B S0 seSichno £

fornmed fromthe film (drain el ectrode Buting
‘the source |imerirhany cifethe x@iteledetitodde d.inokheaat hes dvangh, ihhe six

embodi ment is dOopNRd SUGR 16 21b, inside the periphery of the
. - 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
.continuitystate 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
electrode 107 is located oﬁtside the storage capacitor
forming pixél 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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that since the storage capacitor form ng i ndependent electrode 107 is

| ocated inside the storage capacitor form ng pixel electrode 131 as shown
in Figures 22a and 22b, the edges of the patterns whi ch gdgbicReobbe
periphery of the storage capacitor 122 are conposed of the edges of the
patterns of two el ectrodes, nanely, the storage capacitor form ng.

-~ I'ndependent el gglr. formed from_the gate electrode_film and the
storage capacitor S%gﬁ:r#ﬁég %F?efogf‘é‘%t‘]’bﬁ% ﬁ’Sfrfdottr‘?@dPF?‘Sh thectreia
el ectrode fil ma.The above arrangenent can restrict increases in the
fluctuation of the feed-through voltage due to processing variations in

the respective pattePhdhgfother fand fhentik emhodhmegkabs foulstr steh 110. -
Specifically, thgtact s that varj.atiqQns. i the semicondyctor filns
7a, 7b.are elinnated to pr e%eﬁt%g\%g?i 'galp(;%r?sﬁé)srso%ra"flencp \Af‘%e??l’ég te

el ectrode to pielelctreldectliogde scapacited wheidd hendi x€drdgansasi®itdd5 I's in

its continuity state whereas the factors that cause variations in the
pi xel el ect rodé “A™APd BEFRT natettTede plb et shamnadpoRigusesciazezhrdith t he

‘storage capaci zeb, 4R@.edgest BEStid HARILHBRL wnibE JESRECE] phey i es
182, 183 of the gate el ectrode topgi xel elgctrod{e capac#fg%gﬁ%ef% t he
continuity stafé Stendee Aapaedhernli2 yarst abspoaad dihehpeedgheror of t he

SLorage espac, (o WA Mg, BEREGH G EROTEN Bl DS SRS g
the drain el ecapaditdr|formhes cf@eherddiat allie@tRkeldeen7 t Ferd&N A, Of an
edge Esg of th%hgaétfftetarglggt ggg%i%ﬁn;tgfd%?xgestegfg;; gggacitor 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

49




filmand the length of an edge Esd of the pattern conposed of the drain
electrode filmis made to be equal to the ratio between an edge Egg of the
pattern conposed of the gate electrode film and an edge 48gdrchf200he pattern
conposed of the drain electrode film whereby the edges Esg, Egg of the
pattern conposed of the gate electrode filmvary simlarly and the edges

d, Egd of th t oppos of the drain electrode filmvary simlarly
Egundgrs?ood g%?lg%n Eéﬁg i:g%'(ggfa g ttfahg eEhEoRr FddRcangs W idEisns in

the pattern di apastsose upiam .t henbeedokar ogh ¥ il288tWESn ﬂ?@l@%gtﬁ.
elimnated. Note that the edges Esg, Esd are anpbng the edges of “the
pattern that cBh$m 9L EEHC HERP Peditprrogompdsedefsithy ggbe edzadirode 122,

wher eas the edges , the total t he_edges of the pattern
that constitute ?%ﬁpgﬁggjhee%ﬁllggv%? et‘#i’éa IS% e°fe%iel8t‘?%ﬁ'ée’?‘b Gempased
el ectrode capaefttye draimeleontbadifiyinshatntadinto hCeQEPELo Ohe kAR BAL L EIN

that constitute 1nge rgeriphery 183 of it in the non-continuity state. As a

result, flicke?r® @0 P8 EGGe 9Tt he PRLEPTY RRMDOS4d jof Ahsagete t hat

Lst in Figuresiezarsud £33k HRY 4f Aig@l 29aesk $hl b LYl ddS ddd §F
enbodi ms\nt.g Sevent h Enbodi ment The sg\%en?h enbog: J?nent fs cac'sgoocslea 85 with an
active matrixthcHdtianedectrodlei €hlmar wvaerebs the tdiwdseddd, heaggbs vol t age

: - ' [ a plot of
The Teea-throuale ol toeer o8 8BRke 1 oS00l i alo e “s818nsaE A pl ot
of the feed-thioudlariyolhageheesdpss (DG EgH0bE -t padthecBodgsstibed in
_the intrOdUCtié%TtQE ;;an electrode film vary similarly as understood
from Equation (3), so 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 non-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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preferred embodi ments of the invention", where gate on voltage is Vgh,
gate off voltage is Vgl, the threshold voltage of the pixel transistor is
Vt, the center voltage of a source signal is Vsc, a= Vol malcNS80g Vt) . Q
"= (Vsc + Vt) - Vgl, and V the feed-through voltage Vts 1s approximted as
~follows. Vts WH Con +'r Cof) / (Clc + Cst + Cof)) a Fromthis equation, it
is understood that the feed-through voltage Vts is proportional to a.
Further,  the V8E82Ehfougf WBiteagd WeweaR pdotads ttdenef eashdthamerghhy

arrangi ng the ¢apasjtapegs¥al peghCoango_f and Cst such that (Con + Z Cof)
/| (Cc + Cst + Cof) is constant for Vvariations in these capacitance
val ues. However, if #ist hajss bgeasdaabrébedain vighé atntonsivaot {do &+ T tGef ) /

(Cdc + Cst ~ + e variations in each capgcitance value has a
certain tenden%g%\f%ﬁl&? %‘Hgg%lcrf":‘é%ns, ?%etl?eee’d‘-‘feﬁlr gh - VLS AEs °®an be
made to be consbanagbyis nugpengend |yrs sRItddye MSC w1 VaheAng  @hoh@r each

of the colums or rows of the pixel matrix such that the tendency can be
cancel | ed. ThBPLTa9e oiBecRbes! Wensistandi® Vdr.ethabeemiey aolljtaggual to

cach other i1 8k aRaNeLqugLAn LAl OlgesyLie. (haed-tprouoh vaulgoe In

‘'such cases, Vts can be further  approxinmated™and wtdse [(Con +
Cof )/ (Clc + GCstvtd CoVpll.aandWtk Bhi ¢ ,eqnat tosg- entdosgrdiR@ige vis :
approxi mati on r i'ncreases, there is such an advantage that the voltage
_paraneter is n%[f %gﬂﬁoux e“é"‘atisendgt‘ihser*teo “Sf* 51 4 March 2005 the capacitance

ratio and thereforeytgett ipgosap fbecg@gi,l(mcdgngsghgncggz)ﬁect& ng the
feed-through voltage. The feed-through voltage Vst may be further
appr oxi mat ed by From this equation, 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 wvhere ¢ and £ 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)] o . 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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the foll owi ng equation w thout consideration of Con. Vts = [Cof/(Clc + Cst
'+ Cof)] (Vgh - Vgl) As seen from Figure 26, the feed-through voltage Vts is

proportional to (Vgh - Vgl) in this case. This equation 4aikhebosncreases
t he approximation error and has the disadvantage that variations in the
| ateral direction (the direction along the gate line) of the screen cannot

be. corrected t f -thr h vol.tage cannot be corrected by _the
source potenti @?e v?éj\%gt(rl,nci%tpga v%ﬁ?gg%%ef y°r‘?'a8iagf:f'39é'sans}é? &3 Wor the

correction because tiheme ¢Grrawrifpdehe G Gfrdudh VRbLEadl . andnit S
variations. Figure 27 is a block di a%ram schematically showmng a structure
[

of an active nBEPEXTRTYETR WY t9s VEits praybe afentll ngrmr adicadede hivh
enbodi ment of the FOVENLLY: eddbt FIW & 1L Fi.gures..la and | b, |ike or
equi val ent component s arrg&dee'(isi gnat eg{leb%y u|Ltil;‘er]:(;Jr?uar:rLe%;ééflazc.lO‘Phé’r%a((::f:’i“\‘/e mat ri x
liquid crystal dispvag 200Cof/(becsevest h+ eoboyll meERlygns -dgghgned such that
a gate driver 3501 eandfa soyr.ce driver _ 202 output a gate signal and a
source signal SucitHs dSErH98E%eaPr i bretbeetetiERwslt il agea Y& st B8 source

lines 1, respaedpowed yondll teo (Rgh A ANOQH R o B85 abovigridi %&u%%s%pn_ effects
can be attained. It should be noted that an illumnator for “supplying
di spl ay |ight SHFHHRF bR ¢xARSemt i 20Pr ek bnebton 0Orier nabd shasntha Fi gure

P s T D e
el ectrode) in ddiesititdre slicaraghe gapaciliae )i 9£Ccaneestedehochifot NBgpendent
capacitance 11N H%d 05 Rl Beedl BRELO0R Yo1thide bnanot b Sereabacitor
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 numeralé. The active
matrixliquidcrystaidisplayzoooftheseventhembodiﬁent
is designeq such that a gate driver 201 and a source driver
292outputagatesignalandasourcesignalsuchasdescribed
earlier 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 active
matrix LCD element 160 is not shown in Figure 27.

While the storage capacitor is formed between the

independentstorageelectrode(i.e.,thestoragecapacitor
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formng pixel electrode) in the first to six enbodinents, it may be forned
between the front gate line and the pixel electrode. Numerous '
nodi fications and alternative enbodi ments of the inventisqparehkbobe
apparent to those skilled in the art In. view of the foregoing
description. Accordingly, the descriptionis to be construed as
illustrative ophy nd 4, LQ\LLG e ur,poss. Ofy. t hi t hose
i LT BE, PEbkninghd ndbpiindlntd g?i%’%?’???%fg’ GRO S Qln | ERE NG ARSS
detai'l s of thecsraatterdsarwhmrcfarttitire mfebendait edpastibahantiiald y
wi t hout departigg fthom t.he sp%#it of thg_ i nvention and all nodifications
whi ch come witAl'f tRE L6 DT HS Yppbhdtd: cFBP S taraIre SORASE TS 4
March 2005 CLAEdEming pAceaChiUBtABAE) Xid i@l £ L4 $oak 1 £l ) A (Rl IENt
conprising: a plurality of source lines for transmtting a video signal; a
plurality of ghatday Restferniethdedwesnathe Friqntegstetlinehengl tinalpitxe10f
source |ines iglgcgj:g@ view, for transmtting a gate signal; a plurality
of pixels defined by fe plurality of source lines and the plurality of
gate |ines which i nNemeeotseanedi Hi ¢t i G a@@NS1 t &1 HOv &R nibFRGGeBitsp| ay
pl ane; a pixel_electrode Erovided for every pixel; an ogfosed el ectrode
facing the pix®f W% PVEREICRCFLSs 8 PPRAFERE Y tthioseagkt L 1lad sirpithge |
capaci tor provasedi,f ari RN &y tRbXebrbgbin§ohdi fg: i ¥ I 248 ARRliigd et ween
its correspondi ng pixel _ ’

: - the 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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el ectrode and the opposed el ectrode; and a pixel transistor provided for
every pixel, having a source electrode, a drain electrode and a gate

- el ectrode which are connected to a correspondi ng one of tjhaspuvbes |ines,
~a correspondi ng 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 i ndex B given Bea. Lst/Lgd is equal to or greater than 7,
where a periphery length of “the storage capacitor is Lst and a periphery

length of a gate ellechnodetive muteeix aliRflilc0deys€aRagitPlay W SGheds 2
capacitor forned between the gate el ectrode o? t he pi xel ¥r ansi stor and
the pixel el eCPPRHESERE: Lgd. 54 4. March 2005 2. An active matrix |iquid

crystal display el PECPE i l.ai m erein.the index B
substantially ranggﬂﬁ%m 110?‘0@%‘%8%&1 r?sa%?fvga f'{'}igz:q’igqﬁi‘ﬂ‘%st al
di spl ay el eneptgnakcording to claim1 or 2, wherein a periphery length Lof.
of the 'gate el ectrode ta pixel electrode capacitor when the pixel

transistor is in i BRI PR AL Linee axranged se asatd dngeerawdtt he | ndex

B is given by =phatbhety ok  ABudeki VE rigx 1dauihd crystal display
- elenent according toclaiml, 2 o;:,l 3, \Ahe%n a p%r#&%é‘ry‘y?ee‘ﬁgt °L1J8n of
the gate el edt¥BHE ki igig el galtectsiadalcapaci t or when the pixel transistor

B et on™ M R ESEAELR SRS Al AR 3 v
conpri sing: &opingrealings ahd sherchitd NEGy §PlgalteaAnTld 4h N8h 3 n\elSQ ot
‘ _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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signal; a plurality of gate lines arranged- so as to intersect the
pl urallty of source lines in a plan view, for transnmtting a gate signal;

a plurality of pixels defined by the plurality of sour cg lrhiegsog8d the
plurality of gate lines which intersect each other and constituting an

‘image display plane, a pixel electrode provided for every pixel; an opposed
el ectrode facing t% 8|xel el ectrode _across a liquid cristal_layer; a
o

st orage capacitor PRETIET MRETAX dileayids SFYSHBF-d@ﬁﬁp ayplempntappl i ed
between its cossesponging Aiaswl 1.eh8ekke aﬁgding%’p éjtfaemhft rlﬁ,de and
Xe g a

55 4 March 2005 a pixel transistor prow or every pi avi
source el ectroaieges firemnlkleet3dde and a gate el ectrode which are
connected, to.a co dégondl n‘g one of the squrce lines. a correspondi ng one.

of the pi kel el ect Y5 e g dgcbretal dherbay e lamens

respectivel y,agisk-daiyad vinad 100k of, Ry the %’&t hghg'l@ﬁ tWVDEF %En an
i ndex D given by D—[Cof/(CIc+Cst + Cof)) (Lst + ) / Lof
“substanti al | y*hamgds plestoode to piel e\l/leelteoﬂlaecanhuﬁstof: m&naa:lhteance

bet ween the pi nd.t he, opposed electrode whi ch face each
other acr os?%ﬁéel Itlet!qaﬁll 0 crog%st%al ifla&? 3 PP IR PR g tedce WEhue of the
st or age ‘capaGis Graiid Kgst adm&mﬂaﬂd;ﬁMQSV@i%n ofy & gayetohegtrode to

pi xel el ectrode cagamt which is a.- capacitor formed between the gate
el ectrode and the pp‘l)f'éﬂtiéﬂeeﬂ‘ﬁté"&(’—f 1hmehdt¢ey s adk | dkanng stlement in its

non- cont I NUT Qe ctrdlifd ToCelaint €2RET 5, PRELY; ] €NAL PorQbndCiength Lon of -
the gate electrode to pixel electrode capacitor when the
- pixel trans:zstor 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 liqudid 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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storage capacitor is Lst, and the periphery length of the gate electrode to
pi xel el ectrode capacitor when the pixel transistor is inits
non-continuity state. Is Lof. 6. An active matrix |iquid £gmysh@oodi spl ay

el ement 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 transmtting a gate signal

a plurality of pixels defined by the plurality of source lines and the
pturality of gate lines which intersect each other and constituting an

“image display plang; .56 4,March 2005 a pjxel .el ectrode provided for every
pi xel ; an opposed %Ipeic erlogé:aflgé'lsﬁﬁrt%’émg’ri%‘% L eRY¢ DOP I%edr-0BaVARY| qui d

crystal- | ayers saustoreaga:t kaARACht OF a {4 gyggggoagran%vgr@/a@ éﬂcg% ol ding a
vol t age applied between its correspondi ng pixel electrode an %e opposed

el ectrode; aff@i&Pppke| cerapgtedoto ;v ooirdedppofingcrne piskehe boaviog a
ate, el ectrode which are

~ | ectr dr aj d
ommect eu o dH8s 2 é@f@e§%§§&£883¥ﬁ?ﬁgag ﬁr%i?e%iQﬁﬁﬁtﬁquﬁrPBQd%nding one

connected to a correspondin one

of the pixel celreespodeas nanshaiof atier sPONGhag reRpell B8 yIalf bififs -
respectively, and _bein turned ON or OFF by the gate signal, wherein an
i ndex D gi vei®h§eh QN[%EnPFEIEY+tE§t9¢teCEﬁ¥ﬂ¥1X [ (Lst + Lon) /Lon]

substantial |y ranggseddiemdh Gndd b 5iodhe he = e.of capacitance-
bet ween the pi xel el ectrode éhd theiggbosgg %Iec{gg%ch ?ch%gé € each
ot her Co?)] X [(Lst + Lof)/Lof] substantially ranges from 0.6

to 1.5, where the value of capacitance between the pixel
electrode and.the opposed eiectrode which face each other
across the liquid crystal layer is Cle, the oapacitance'
'ﬁalueofthesto:agecapacitorisCst,thecapacitanceﬁalue
of a gate e;ec-trode to pixel electrode capacitor, which
is a capacitor formed between the gate electrode a.nd the
pixel e].-ezctrc;de, when the pixel 'tra_ansistor. is in its
w.non-continuity state is Cof, the périphery léngth of the
3st9rage capacitor is Lst, and.the periphery length of the
gate ehlectrode to pi;_«:el electrode capacitor when the pixel
transistor is in itsnon-contiﬁuity state is Lof.
6. An active matrix liquid crystal display element
comﬁrising:
a plurality of source lines for trangmitting a video
signél: - ' ‘ |
- 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
source1inesandtheplurdlityofgatelineswhichintersect

each other and constituting an image display plane;
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across the liquid crystal layer is CIO, the capacitance value of the
storage capacitor is Cst. the capacitance value of a gate electrode to
pi xel el ectrode capacitor, which As a capacitor forned betMeaen20bs gate
el-ectrode and the pi xel el ectrode, when the pixel transistor is.inits.
continuity state is Con, the periphery length length of the storage
capacitor is Lst, and the periphery length of the gate electrode to pixel
el ectrode: capaC|tor when the: pixel transistor is inits continuity state -
i's Lon. 57 4 March 2005 7. An active matrix' liquid crystal di spl ay
conprising: a plur8l Pﬂ?‘eéf edegtsedki peevided fomnewsiyi pgxaiVi deo signal;

a plurality of gat | r e as_to intersect the- pIurallty of -
source lines in a % nrbgl% sid n&a‘f%ﬂ‘l%ﬁ@"%f‘%a?’éespéﬁ&ll elgrctaodeur al i ty

of 'pi xels defacmm)atimglmmrcﬁ}yg%loflaywr ce lines and the plurality of
gate |ines which intersect: each other "and constituting an i mage-dijspl ay

pl ane; a -pixel el 8cFr8HEBIPr 6RPacdtPDr peveﬂ.slepl fok: evaryoppasad s@hect r ode
facing the pinglaiglLatdLOoe u stal layer; a storage
provi dec?ef o‘E eve ?é(‘%g f%‘?&ﬁ%ﬁ'ﬂﬁﬁé PR sRRRALR® Pigelbet veen

capaci tor,

i'ts corr esporﬂilavgzmdeelancblteret ro@qteselad clibeteprasedngl ectrode; and a pi xel

transi stor provided for everé i|er having a source electrode, a drain
&

el ectrode and a gat &% FFs SRﬂF(ﬂF‘H‘fjeie%énﬁe%YenYtni:aalc.ohe&dpgndl ng one
of the sour ca 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
-'_turn‘ed ON or OFF by the gate signal,

' wherein an index D given by D = [Con/(Clc + Cst +
Con)] X [{Lst + Lon)/Lon] substantially ranges from 0.6
to 1.5, where the value of capacitance between the pPixel
electrode and the opposed electrode which face each other

. ecro_ss the llquld crystal layer is Clc., the capacitance
value of the storage capacitoris Cst, the capacitance value
of a gate electrode to pixel electrode capacitor, which
-is a capacitor formed between the gate electrode and the
pixel electrode, when the pixel transistor is in its
‘ continuity state is Con, the periphery length 1ength of
the storage capacitor is Lst._'end'the perlphery length of
_'the gate electrode to pixel electrode capacitor when the

. pirel traneistor is in its continuity state is Lon.
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| ines, a correspondi ng one of the pixel electrodes and a correspondi ng one
of the gate |lines respectiVely, and being 'turned ON or OFF by the gate
signal, wherein at.least the voltages of the gate signal 4Marcht?00mi ng t he
pi xel transistor ON and OFF are set-to values in accordance with the
distribution; within the imge display plane, of at |east any one of the
capacitance value of a liquid crystal capacitor, the capacitance val ue of
t he storage capacitor and the capacitance value of a gate electrode to
pi xel el ectrode capacitor, -58 the liquid crystal. capacitor being a

capaci tor forned t wetth 1 %«ﬂmé;ﬁéﬁ:rééeuaﬂd phEprposéﬂsplegtrode
which face eampr9khfg.across the liquid crystal layer, and the gate

el ectrode to pi xel el éctrode capacitor being a capacitor forned between
the gate el ectrode pﬂurheipyxﬁ soluraRasl fid¥ rarRdedesii ¥@infheridose.

“wherein at Ig? he voltage values of the gate signal- for turning the

pi xel transis and OFF are set according to [(Cbn + T Cof)/(Cc + Cst
+ Cof )] X a, where pP8ratfPedd 0E8 143 4l stal capamtor
is Cc; the capacitance vgfue g? thqu#brgg%ﬁgapa g ®Gthe

capaci tance The u@lofraliidyab€ elmotoodeihespidel aelgodd odgewcam t or when

t he pi xel $ﬁé$ # %s in |t nop-continuity state.is Cof; the
capaC|tance va he %a?% %I%t??%he to pixel electrode capacitor when

- the pixel transisgo t nU|t state is.Con; the voltage val ue
of the gate 5|gna% 5% ? k'gf P% %Fx@* ?%ﬁé?%t?#e(BQQEﬂhkﬁY athe vol t.age

~val ue -of tf@gai&l!;ngﬂdndfﬂiebﬂﬁﬁhﬂﬂt}@%gﬂﬁ&eiiﬁéé‘@@?.ék nters 3; Vgl the
threshol d voltage val ue of the pixel transistor - t r voltage
val ue of theaf ey @nf Ganafititing an image - display plane,

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
correspondingoneofthegatelinesrespectively.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

electrode to pixel electrode capacitor
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vgh - (Vsc + Vt) ; /3 =(Vsc + M) - Vgl; and T =/3 / a. 8. An active
matrix liquid crystal display according to claim?7, wherein the voltage
val ues of the gate signal for turning the pixel transistor ON and OFF are
set according to [Cof /(Cc + Cst + Cof)] X {Vvgh - Vgl), where the

capaci tance val ug. o the |Ig¥FId cgstal ggp%citor is Cc, the ca ci tance,

Tt 5P PRSP R cApaeT t AnEaPTS Jtt(?er of e gate

val ue of the storage ca paci

el ectrode tgepjagl ﬁieecgl&%@eeq@e@mé)raﬂw%et N RIXE! e1LEAARS LA ehs 'n its
non-continuity state is Cof; the voltage value of the gate S|gne{1

turning therptxedadnr 3B SLOTroD EBe 59 qv@la; cthecaohibage, valaie of the gate
signal for turning the pixel transistor OFF is Vgl. 9. An active matrix
liquid crystal displeteacdertdrode te rdryplonéeofrddre capecethngp<cing @b,
wherein the center voltage of the source signal is set to a value in
~accordance @RRICHURE  EREEC DRAGESD vithi Bathe el rageodd spf aybpl arigelof at
| east any one of .the c(?p%hel tance value of the liquid crystal capacitor,

t he capaci tiéﬁ?:lésjvséfloﬁea PLEGT Ay EEPEEi t or and t he capaC| tance val ue
of the gate el ecty tplf%ecJ telt%%tr%q%a gaggfﬁésorof 10, aactl ve IIB.'[I‘I X
¥ T e pr ecedit ng

liquid crystal disp ay e erent - accor |ng 0 any one o

clainms, whiehrisumingethechive tymhe sk kg dogr ¥sd adFEdla%el éxtegsmm\@her ein
~the pi xel electrode is conposed of a reflecting fil . An active matrix

liquid crystal dicenl ay e easpf/ (@gccondi ageto apyrone >@f at he,pE e eding
clainms, wherein at |east either the capacitance val ue of the stor age

capaci tor otapdidtatapacitwncer wWtleUa ighiihergatn elagetiosie 10 @ixelthe

el ectrode capacitor is set according to positions along the gate |ines of

t he i mage dempiayapkbanevalard wiier ehe tdiwragdexcdpasiteoet 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

59




according to said setting. 12. An active matrix liquid crystal display

el ement according to any one of the preceding clainms, 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 acti\/ie mat.ri x

lLi quid crystal display elenent according to any one
of clains | "gB 19%¢ \A‘/’t‘i’&ltg?% Wi ttge g%t?%/isolﬁné‘ toe Bﬁqlﬁﬂe%eoﬁ’l 1 | east

one of elec i C, titute the storage capacitor has a saw teeth
shape in a %Fgﬁ§§svt:ggw§pﬁ4l.so§\%lécti ve matrix liquid crystal display el enent

according to anygone ff £4@ivdB nhtl@x 12iqyerghBral deaslaonRecelbdif) act rodes
whi ch constitute the storage capacitor, %as an H letter shape in a plan

view. 15. ARTHRcPPYeLiethe PIPFEEIRE cFhAMSr dPeprHy Hiefeiteradestd@hdt o any

one of clai BBel sbard?, sWMpe{1el Ns aketeast Hneanfe 60h ehectFrRdrRS: WiGh the
constitute the stor age capacj tor has an annular shape in a plan view 16.

An active nBEFFEAYTGARd EFGRERIthE siitade diskeaY Phekor dthgRt oledif oHY of
clains 1 toodd, owherei Bagdcilteast oneudf orekpst 1oges WihGhagorsbhtitsy t he
storage capacitor has _a neander shape in a El an view. 17. An active matrix
liquid crysthf d?%ﬁﬂ%aﬁF%rreYﬂlueacé’JPditﬁG t §-AFRIONEBRCEFAF nsdAd t ot
wherei n at tepsditemecofvalekecdf odrs whiteh ennsirbbiyt aed hgisdOr agecE€apRCi t or
has a conb shaé).e,E ina plan view. 18. An active matrix liquid crystal

di splay el e®t“**&¢écording to any one of clains 1 to 12, wherein at |east
-one of el ectrodes. whaeh eansti tedte-itthe 1sgOr@ge:rgapati tdrsglsyhokeshddtr a

according to any one of the preceding claims, which 1is a
reflective 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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plan view. 19. An active matrix liquid crystal display elenent according
to any one of the preceding clains, wherein the pixel transistor is placed
at a corner of its corresponding pixel in a plan view, wherein the pixel
el ectrode occupies a large part of its corresponding pixel, with a gap
bet ween the pixel elecirade and. the pixel transistor, and wherein the
peri phery O?P?%%roéiftsewéjr‘gbﬁp&?é1F1§t‘?-o 8G0T 395G EhEC D rFSpABY T2
channel forghg seM.congichiQr, Within a portion of the pixel transistor
whi ch portion extends along the pixel electrode. 20. An active matrix
liquid crystal displ agnelamnt, macecor didguid anyseae odigdfayprecadinig
clains, wherein the storage capacitor is formed between a storage

capacit or fBFFPFH TG k&l 2%Y «ttsr Gde candng Ltter dde chapaint gt lpesmionp of

i ndependent ctrode, . the storage, capacitor formng .pixel electrode being
conngct ed t%f%z‘?tsrtoé'l%rsr g%%h |°r{lé°‘t6i‘g'%? ectirsaes %ip%%go§t g?ﬁg% LAPEEt or
form ng i ndepgndent sepest rade . being connected to an independent
capacitance |line and facing the storage capacitor form ng pixel electrode
across an insul alVng At ayertivanduatheinei higtid eastysdapordispiagf ¢hsuent
~periphery of the storage capacitor form ng independent electrode is

| ocated i nsPUEPIHET pBrPhefly 6f ChRIET or dGe leapHeticod Pér APAYE pintelof
el ectrode im &+ RA0 Vhelh %ans@%ﬁfet | MG ”ﬂ&ﬂa’&g' ! | %gl%ée(f%?ls di splay

el enent according to any one o e preceding cla n theratio
bet ween t heshangtih af ppah edge.of the

18. An active matrix ligquid crystal display element
according to any one of claims 1 to 12, wherein at least oné 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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pattern of a filmthat constitutes the gate el ectrode and the |ength of an
edge of the pattern of a filmthat constitutes the drain electrode, which
edges are anong edges of patterns that constitute the periphery of the
storage capacitor, is equal to the ratio bet ween the | ength of an edge of

the pattern of t I mthat constitutes the gate el ect ode and the length
of ag edge of t%h? %ﬁsﬁﬁ 8?p?$é}?ﬁl HYEP LOReelEs SLRet s peing ]

el ectrode, which.edges are a e patterns_that stitute the
- periphery o?m?ﬁ%tﬁgtgzeIectrmgggi5g%$xéﬁpagﬁéﬁ??%del%%p38 t%ﬁcﬁﬂ%n tPfie

“pixel trans tor oS b0 dts Qnt.i nui t d ed es of the terns
!tohat const i % Ute Fhe2Pperi P efo o<t ﬁexala f‘e(fetgc%Fodg t%° p?rg‘(ejrnséﬁé%tlp%de

~ capaci tor Rgﬁ pixel transistor is inits non-continuity state. 62
ABSTRACT A | X LI QU D CRYSTAL DISPLAY ELEMENT An active matriXx

liquid crystal displa £ef£ggt a %B?P% %SUBFP%EPQE¥'range {df%es a

- plurality of source l'ines; a plura 30 4% o

i nt ersect t&ﬁ) ;dpal |f5¥m95 sgﬁrfﬁegqeerjdeges ellgagﬁgée%an Vi F:gvéa Gt)r tradnsrp ting a

gate signal; pIura Ity efine ura T Sodr'ce

lines and t ﬂ@lhgrgctryt st%arggggagg 1t%%n%5rm4 %%& LABOE, dd Rlay

pl ane; a pixe rode provi ever I'X€e an op ose 51 e¢t Fode
facing the pixel;glectrode across a liquid crystal | ayer; a storage
capacitor for holding a voltage applied between its corresponding pi xel

electrode and tha oppgsedc.eloct rpde; .and; &, xel. LEANSISLAL ,having g, source
el ectrode, a drain electrode and a gate @fectrode mﬂréﬁ §r connect ed
' 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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to a correspondi ng one of the source lines, a corresponding one of the

i xel electrodes and a corresponding one of the gate |ines respectively,
gnd being turned ON or OFF by the gate signal, wherein &Maigi@R0B gi ven by

[ [ h of
B = Lst/Lgd is equal to or greater .than 7, where a periphery |engt
t he storage capacitor is Lst and a periphery length of a gate electrode to

" pi xel electrode capacitor of the pixel transistor is Lgd.
' ABSTRACT

ACTIVE MATRIX _LIQUID CRYSTAL DISPLAY ELEMENT

An active matrix liquid crystal display element
6apable of reducing flicker compriseé: a pluralify of
source lines; a plurality of gate lines arranged so as to.
inte:sect‘thé pPlurality 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
ofgateliﬁes,constitutinganimagedisplayplane;apixel
electrode provided for every pixel; an oppdsed electrode-
facing the pixel electrode across a liquid crystal layer:
a storage capacitor for holding a voltage applied between
its corresponding pixel electrode and the opposed
electrode; and a pixel transistor 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 B given by B = Lst/Lgd is
equal to or greater than 7, where a pPeriphery length of
- the storage capacitor is Lst and a periphery length of a
gate electrode to pixel electrode capacitor of the pixel

transistor is Lgd..

Figure 1A
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