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BACKGROUND OF THE; I NVENTION Field of the Invention The present3im¥ﬁqr§@2
relates to an active matrix |liquid crystal display el enent which incl S
pixel transistors. for individually performng witing control on each

pi xel , Description of the Related Art Wth rapid progress in technol ogy for
produﬁing_ | ar ge- si zed, high-resol ution, hi h-Ricture-qgalit liquid .
crystal display el enA@IVE MATRIZ \LIQUED ﬁﬁgﬁT bt PLREPER h%ﬁg%ﬁgﬁn made in
recent years to neet various requirenents arising in the production of
such LCD el enents. For inproved picture quality, image flicker reduction
Is particularly inportant, bBREEKGROUND ch®rTHE CINMENTION | ncreasi ngly
serious problemin view of the recent trend_ toward.| arge-sized,

hi gh-resol uti on LCD el enents. ReddsQ&cthecAPFERtARan active matrix LCD

el enent, which incl ugRs grdsdS! HivintdItH Si1afted toehar h8€ive Matripi xel
transistor") provided for every pixel for independently controlling

writing of a souismisl geuystaldddspdiagnaglenent hwhpichelinglivdeso-phkedd
feed-t hrough voltage . i.s _generate n ixel.t S| ' OFF.
In an LCD el emett iséth%r ‘%8?: s?g%‘\é\gﬁﬁaﬁ}g%errfroeé@}'& ?’E?fftiga %ﬁ{'g]gg}nput
to the gate el ecdr slerfpigr@n pi xel transistor has a substantially

rectangul ar waveform at a supah{ end thereof (hereinafter referred to as
"gate signal supply and")., qsoniption 9f, SheRRAGEPS AFEL a terninal

end ther eof 1 With rapid progress in technology for producing
large-sized, high-resolution, high-picture-quality
liquid crystal display elements (LCD elements), many
attempts have been made in reqent years to meet various
requirements arising in the production of such LCD elements.
For improved picture quality, image f£licker reduction is
particularly important, because flicker becomes an
increasingly serious proble:i\_in view of the_rec'ent trend
toward large-sized, high-resolution LCD elements.

More Qpecifically, in an active matrix LCD elemenf,
which in-_cludes a transistor (hereinafter referred to as
'pixei transistor®) provided for every pixel for
:I.ndependent1y.controlling writingof asource signal (video
signal) in the pixel, tﬁe so-called :Eeed-thrm.lgh voltaée
is generated when a pixel transistor is turned OFF. In
an LCD element of a larger size and higher resolution, a
pul.se input to the gate electrode of each pixel transistor
has a substantially rectangular waveform at a supply end
thereof (hereinafter referred to as "gate signal supply

end"),whileithasaroundwaveformat aterminal end thereof



(hereinafter referred to as "gate signal termi nal end") because of high
|l.oad, which | eads to a noticeabl e phenonenon called "recharging" at the
gate signal term nal end. The generation of the feed-through voltage
conbined with the recharging phenonenon results in sucha situation that
where gate Iines extend laterally on the inmage display plane (hereinafter
referred to as "screen")., the potential naintained by the pixels-on the
right side of théheteteatter frefersed hot hat Qﬁt?h%igfeﬂ terpinaly epd”d case,

when an opposed, ?82583%%‘?}1:}?(6116‘188&6%}% Baadht, 0&’98%%&{;?8 ere?nfeno%

determ ned so as sane’ vo e even ranes and

odd nunbered fraannea 'tzmztia@amigermatthe gheevsaig:mloi;etmnapmd [Thiecnt i al
varies according to locations in the screen. In such a case t he average

value is normal 9§neEatignof, the Seednthreugh volfagecronkiRad wifh dhe
flicker in the 'Pﬁé%ﬂﬁn&hﬁﬁén&ﬁ@n&ﬂffé‘éﬁ&e 1P ¥ LRI oAU ERgRed.

frame and an odd efed frane 1n the voltage applied to the LCD el enent.
exceeds an al | owhére gakedeineEhextend dateradbly ourthebtmkge dipptavipdane
quality. An atte ve this blemis gisclosg Qr _instance, in
Japanese Pat ent ﬁﬁ?gﬁﬁg#?’éaffgﬁr%g tog. aZ%ZSf)ﬁr?TQQg) 5?1‘8 ff?ffig‘gq'
(1999). Accordi ngaifitaifed®y @Y pikbilekes tife raghecdiby settha1@crieenval ues
of capacitances of a storage capacitor and a capacitor formed between the
gate el ectrode afiiffpxe| frpmcEhatieHithe Jekd| sideansInithig igass

referred to as'” aﬂgiﬁﬂe%gaegﬁtm (R pSteft £6 620 sgpagé&%rﬁe&%%% )t o

slightly vary depe | ocations 1n the screen, sed on the fact that
they affect thei‘secwt@mmm smhsageapblbbmeesqmemtabecapmem@s of

the stor age numbered frames and odd numbered £frames of the LCD element,

the value of the opposed potential varies according to
locations in the screen. 1In such a case, the average value
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
guality. An attempt to solve this problem is disclosed,
for instance, in Japanese Patent Kokai Publication Nos.
5-232509 (1993) a'nd 11-84428 (1999). According to the
attempt, flicker is reduced by setting the values of
capacitances of a storage capaci'tor and a capacitor formed
between the gate electrode and pixel electrode of a pixel
transistor (hereinafter referred to as "gate electrode to
pixel electrode capacitor) soas toslightly vary depending
on locations in the screen,' based on the fact .that they

affect the feed-through voltage.



capacitor and the gate electrode to pixel electrode capacitor are set in

t he manner descri bed above, the actual values of the capacitances
sonetimes are not equal to their .respective design values. Since the
feed-through voltage affects the potential which is finally maintained by
the pixels and 1s dependent of the capacitances of the storage capacitor
and the gate electrode to pixel electrode capacitor, the potenti al

mai nt ai ned by the pibewe“th vswqm i4f t kepaglivences Uwés¢h@apa¢bragees
vary. If the pot ent i hout flicker

f h
can be prevent eaa%a‘?%or%ﬁ; nu!s??ﬁm ggn%%ﬁrggg po?je’ﬁ?laf" eggrgg

apply the same V@éﬁa”@&dﬁai‘é&:dﬂ:\/ﬂﬂ tmrm:ask tieagBsEbedabo@d ﬂw‘aetadlfrarres
of the LCD elenent. On the other hand, in cases.” where the degree of the
potential vari atYdHes efidie carael hensessemedmegarennok eaialite fhedpposed

potential is adﬁ%gﬁﬁfﬁehggﬁ%%é&e S4B %t@gg ﬁ‘j%%ggg@aggnbered

and odd nunbere enent, eren s are
unavoi dabl y causzfifects rweepenennmabemerbmrj& ﬁddammyhmﬂdté:tmsms)yoi:héhe LCD
elenent in Soneeglibﬂ(f]i ons. in consequen observed as flicker.

One of the caus ﬁ/&f‘fia’f*f 8ﬁ§ef‘ﬂef‘ﬁ ot ABacFIRARELanfes RE thy gtagage

capaci tor and theaged £t eahtodde o?@téeuebeebaede;o CpPR61 t Biebtrbgal when
formng the patterns of the gate ectrodes, pixel electrodes and others .

whi ch define t hec2R3PEkI% atite P@ﬁeﬂlﬁéa&t@’a‘g‘eﬁ%@p’d@?tbp pdFe kstfel hhvary
electrode 10 piekngiilddiige ¢AAAC dac UL OHPS K 3o Blo PURER 1 RA! L 01 NS

are inproperly a | gne at the ar I appe gion ere
t hese patterns avaxm/erdtappseainﬁorhr onghugheutathmgdndem dadicke@schhom i ts
design val ue. - Jag aprllcee%eenaaetdegy sK:l.mp Yy g'%gldlj%asg:ligg 1’:“1?2 op%ogl%ggog:%tgl%igland
80 as to apply the same voltage to the even numbered frames
and odd numbered frames of the LCD element. On the other
hand, in cases where the degree of the potential variation
is not uniform within the screen, even if the opposed
potential is adjusted so as fo apply the same Goltage to
theevennumberedandoddnumberedframesoftheLCDelement,
different voltages are unavoidably caused in the even
numbered and odd numbered £frames of the LCD element in some
- regions. This is, in consequence, observed as flicker.
One of the causes of variations in the capacitances of the
storagecapacitorandthegateelectrodetopixelelect¥ode
capacitor is that when forming the patterns of the gate
electrodes, pixel electrodes and others which define the
capacitanceofthestoragecapacitorandthegateelectrodé
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



8-8432 (1996). have proposes a nethod for solving this problem In these
publications, pixel electrodes and gate electrodes intersect each other in
cross formso that the values of the capacitances are not affected by the
m sal i gnment of the photomasks. An alternative is disclosed, for instance,
I n Japanese Patent Kokai Publication No. 5-119347 (1993), according to
which two transistors are connected in parallel and the first transistor

and the second thupughtigysulating fadeg deviatey Fuom 5 RRI LN (V& liuse source
| d d ' | | h
el ectrode an t{f&gg{l]@%ﬁ Pa%e%%tkgﬂghrpgxﬂi% QY ios UG 613% {169 F'dl tnt or eby

rel ati onshi p be € source an ectrodes 'S reve rsed,
conpensat.i ng f os-8&482 N $896 ynhane pi:opbeesphommelasfo’fhemuhcgds;ldfsscr| bed
earlier are nmade.on_assunption that msalignment occurs only in directions

parallel with BREPHERperdt these Puhligatiops . Rigxed %ﬂ'l%c%’F%d%? PEthw as

far as msalli gnara&w&&gé &d&ﬂm HhER LU 10! Brb8Eisorn B8Nt HA € @negnTENt
occurs only in parallel with or perpendicularly to the gate lines, flicker

is unlikely to vakae$ a’fprblmemiplaciltevelesscﬂltman%heﬁﬁqqm beedhen take
t he above net hod;.sai.r%e reason o;éhthl iS t suc q1ccurs in

a uni form mannel @ th¥ N the SCre gha ncs?‘tpﬁ e a%&' c%f %r %ggl cal

el i m nated by adj.uelbagd, opPes ednztistiddel ,al AnThaapanése NEwEM®Y , m&aar
cases. For instance, since reticles hot omasks) and array substr at es

(active matrix BUBLifatien oy S ddA347 (1883dr apGFREILRT O which Fwo
coefficients of tpRpDRDEGRL @HRANGMHbotldlE 1X2/Pa3ah13RS dhd heneaRaGIdances

of the storage capacitor and the gate electrode to pixel electrode
CapaCI tor whi chtransistor and the second transistor 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
reversed, thereby compensating for the misalignment of the
photomasks.
The methods described.earlier are made on assumption
that misalignm_ent occurs only in directions parallel with
- and pérpendicular to the gate lines and are effective as
far as misalignment occurs in such directions. In fact
when misal:!.gnment occurs only in parallel with or
perpend:l.cularly to the gate lines, flicker is unlikely to
reach a problematic level so that there is no need to tak-e
the ébove methods. The reason for this 1s that such
misglignment occurs in a uniform manner within the screen
in principle and can be bagsically 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



correspond to msalignment may consequently fluctuate w thin the screen
under a certain condition in which tenperature fluctuation, reticle or
substrate deflection, or the |ike occurs. Further, where a pattern for

i mage display regions of an array substrate is forned by repeating
exposure a plurality of tinmes -with a stepper as shown in Japanese Patent
Kokai Publication No.2000-2889, the degree of .msalignnment may vary
accordi ng to thecextmised cagfifditslentist iof c oechiapdiglad t lexpangdon, the
above-descri bed nethods are -suited for,use in se gases. Another nmjor
cause of vari atimﬂ?‘hi?'h% ’6’6\3 if’ﬁﬁ?‘é%taﬁ?efh%ys}ﬁb? SFETEISEPPEELERE the
gate el ectrode tgh@ivhdl gaté WUdRAIDIPLPIGT1E1 edederbabi Cdp&ditdie whtidhhs of
patterns for the gate el ectrodes, the pixel electrodes and others from

their design val eesrésprndieye amisplbgnnentaBagd copsegyertdgnflIctadteity in
a_phot ol t hogr appy, Ofy eLRDT B9reBhOWRR: W' oabEy S I65HAL PEGH C2RY GRLAN2
S 'S problem whic an the

met hods cannot olve t h1s nore serious t
m sal i gnment of téaspéalotwr@mEiactbiationnawticlerer havstbata defdposddnno

effective neans in design, as a nmethod for solving the aboveqpr bl em
X
o%ﬁ‘ﬁ‘lgg range

Therefore, incre2Ecthe hike jqQqoursy, FUEERAB YROTE B BAFLAF™ &

by restricting vgiigiaPoaghbnk e aif2PA&Y 5aB6REaeh ildEoihéd BFFepREANGOr and
the gate electrode to pixel electrode capacitor in the screen- by

i nproving the acexpesyrefa plUrollitiogf aptnes ackitl gusserner &8 mhwoesdinng
LT Ut BipdidnEAUa0E PRI LG nd a0 100 ERY B
of large-sized, ohinglsaldgaimenitaney Fragh-guainrdingitialtiie/ekpbsed awglions .t he
It is conceivable that the above-described methods are
suited for use in these cases.
Another major cause of variations in the capacitances
of the storage capacitor and the gé.te electrode to pixel
electrode capacitor is deviation of the widths of patterns
for the gate electrodes, the pixel eiectrodes and others
from their design values, the deviation being caused by
poor controllability in a photolithography or etching
process. The above-describedconvéntionalmethods cannot
solve this problem which is more serious than the
misalignment of the photomasks.
Up to now, there have been proposed no effective means
in design, as a method 'fo:;‘ solving' the above problem.
Therefore, increases in flicker are somehow 1imitéd to an
allowable range by restricting wvariations in the
capacitances of the storage capacitor and the gate

electrode to pixel electrode capacitor in the screen by

improving the accuracy of photolithography technigques and



al l owabl e range for the level of flicker becones nore and nore strict so
that the conventional processing techniques no |onger successfully
restrict the level of flicker within. the allowable range. SUWARY OF THE
| NVENTI ON The present invention is directed to overcom ng the problens
described earlier and a primary.object of the. invention is therefore to
provide an active matrix liquid crystal display elenent and active matrix
I Lqui d crys'lt)al ﬂtepéayimﬂimmu@apaw%a@fdrﬁmwﬁf ppdceet ehebifgover
obj ect can be achi eyed an active matri Li qui IS l.ement
according to theiP%ﬁ‘? B 0101 R e %i:{ﬁpﬁra%#a&/g%‘?ﬂs%?%é Pilo?eésvgtxgr

transmtting a yieROr&t&ie!proytidyd ani theOdegalophentsofirkaangedsiz®das to
intersect the plurality of source lines in a plan view, for transmtting a
gate signal; a phaghtregobrthene tsiohraiciarenauadd &) BER  sismepten e
l'ines and the pl g&.ilohsi‘éeq' rgié @olr! DS 1Yok NE BLSES bRRGMeS! HEEe AHE
constituting an inage di spiTa pl'ans; a pixel electrode provided for every
pi xel ; an opposenotkatiriatersé abiattiheopvant iehal prog¢essingderhniquas d

crystal layer; a storage capacitor. provided  for ever ixel .for ing a
voi tage applied B8t} 5 8e °%%’?€"b’sﬁbﬁﬁ?ﬂﬁgﬁ' )?E‘P e ?gggﬁgrl\cggt‘#ﬁoig‘posed
el ectrode; and gnRl ¥&holvhBisi shRgeprovided for every pixel, having a
source el ectrode, a drain electrode and a &ate el ectrode '6 which are

.connected to a correspondi nCBRARY OF FHFINVENTIONes, a corresponding one
of the pixel elect rOdeﬁmé‘QQegea%%% BY i Feffed hQ B82b8cbnlfR§ the

respectively, and being urne by the gate signal, wherein an
i ndex B given bprdblemst Aegdribedqearlier candrasprimaymmolyjeghef the.
o invention is therefore to provide an active matrix iiquid
crystal display element and active matrix liquid crystal
dis.play which are capable of reducing flicker.

The above object can be achieved by an active matrix
liguid crystal display element according to the .:I.nvention
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 plura.l:l.ty
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 voitage 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



a periphery length of the storage capacitor is Lst and a periphery length
of a gate electrode to pixel electrode capacitor, which is a capacitor
formed between the gate electrode of the pixel transistor and pixel

el ectrode, is Lgd. To nmaintain the feed-through voltage within the inage’
di splay plane at a constant value, the index B, that is, Lst/Lgd may be
twce the ratio of the capacitance value of the st orage capacitor to the
capaci t ance val jéhifh @fe °Q&Pé°éP€cF?dH@°F€eﬁW%@P1€BeePPdﬂ%1%Hb§9PFGP The

opti mum val ue apg,al! %\A@gkg..e\égt%utaﬁgg gﬂ g a?% gitg%f &PS, r%;s %%“hZQ and

about 11 to 37, Trespective e ot ein prior
art i s about -6 ad;ottmsvmsdingsynewifrthaagai:euliin:esardsmmly t&mbbmnguat i on

of the feed-thrgu I mage, di spl a | ane can
restricted so that (¥43£:r° z?\reang’ E%ﬁcgﬂtea??‘é?fas‘yne{)?%tq ﬁd‘ei‘W&F‘uE B
does not exceed given! B lemﬁ/ﬂga A3 eQUhLHE A< yeBhteF NEndN X wReEBY bE
substantially ranges from 11 t . This enabl es adequate flicker

reduction. A per@ W%Phﬁa’Ygﬂ-hnBGh Qf- the sjenags eepnséléoroi@meei and| act r ode

capaci tor when t tor Iy onti.nuity.st may be
used as Lgd and ?%Péﬂ%‘[& llfq{b;?ayt?g gi V&n° b?/i%ct 74} /1P R él gﬁ?g
flicker reducti orepdyttume, ofhitdie isi Apbapactiesr BEoxmed pytwdledr theeggtd Lon

of -the gate electyode to pixel electrode capacitor when the pixel
transistor is in® #‘T%t ‘%hf’?nfj‘??fiﬁeét Erﬁﬁ§iﬁg°ﬁ§é’d’ H%"EbcPJeﬁﬁF"c"d’évl f8ex B

may be given bynda= helndgitail the ERed- aﬁ&aagﬁ%&ttagtslﬁcdiﬁrntﬁéﬁusaéon by

use of the sinple index B is possible for LCD elements having no gate

el ectrode to pl xdisplax pleme at a constant value, the index B, that is,
Lst/Lgd may be twice the ratio of the capacitance value
of the storage capacitor to 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 6 at the most. By
virtue of .th:I.s arrangement, the <fluctuation of th,e.
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 1l 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
non-continuity state may be used as Lgd and the index B
may be givenbyB =Lst/Lof. This enables flicker reduction
by use of the simple index B. .



capacitor in the non-continuity state. According to the invention, there is
provided an active matrix LCD elenent conprising: a plurality of source
lines for transmtting a video signal; a plurality of gate 1|ines arranged
so as to intersect the plurality of source Ilines in a plan view for
transmtting a gate signal; a plurality of pixels defined by the plurality
of source lines and the Iurallty of gate |ines which intersect each other

and constituting an. Rhany 1pngthdon of fha.gate shatdodeptwixed f or

every pixel; a”ei’&@@ﬁ@éeeéﬁéé% fvﬁfdﬂ“&htehsixghxéficax?éf&{éf’dfs 3q ‘1%% a
liquid crystal layer; a storage capacitor provided for every pixel

hol di ng a vol tagentappitmdstmtemy ibies usedr espbgdi agd pihe| ingiescth m and
the opposed el gotr i

having a source 8I%’g‘f?‘5d’ goﬁ%?ﬁ'%’%égﬁ%%gkéﬁggééﬁgé%;%%‘c?ﬁ%%r%

are connected tﬁeéu@@iéﬂflﬁpﬁdien&f thieSs Qihp 1L &G NN BELY pBBSLbACHSF epondi ng
one of the pixel. electrodes and a corresponding one of the gate:-lines

respectively, aﬁHe%@hg havied o9 cﬁatﬂzljeb?c'é?@%;]a?@ piympdl elegimodien an
i ndex D given by D =, gf’filéqéﬁ %_con dity % 1:(ﬁLst + Lof) /Lof ]
: %he va

substantial ly ran es rrom ere ue of capacitance
. between the pixel el emméngalt@b ttihe dmyyesdd oal,ethegde ishipriovilded each

ot her across the | ayer is . C.c, the c C|tance val ue of
The storage copativemAtelaiicr s famedt Sompts ity a Rt AL h R SOHEEA £ ode
to pixel el ectrQdﬁegm&eﬁsmmmmglévaaesaa@aathrafpmmiltgtw@atbhe gate
el ectrode and the pixel electrode, when the pixel transistor is inits

non-continui ty 3taee azranged sreapdid pREPysertithe plyraddtycabhasovree i s
Lst, and the ”peiiﬂggri{nog {:f&ng@igw f’é):‘?c{fﬁgﬁnitting a gate signél; a

plurality of pixels defined by the plurality of source lines
and the plurality of gai:e lines which intersect each other
and constituting an image display plane: a pixel electrode
provided for every pixel; an opposed electrode facing the
p:l.xei 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 electi‘.ode, 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 1lines
respectively, and being turned ON or OFF by the gate signal,
wherein an index D given by D = [Cof/{(Clc + Cst + Cof)]
X [(Lst + Lof) /Lof] substantially ranges from 0.6 to 1.5,
where the value of capacitance between the pi'x.el electrode

and the opposed electrode which face each other across the



to pixel electrode capacitor when the pixel transistor is inits
non-continuity state is Laof. This enables adequate flicker reduction by
use of the sinple index D. According to the invention, there is provided an
active matrix LCD el enent conprising: a plurality of source lines for
transmttlng a video signal; a plurality of gate lines arranged so as to

I ntersect the plurality of source lines in a plan view, for_transmtting a
gate signal; a Prawidionysimlplaves ifefifedhsy @RécﬁFGP&Pl Y31ee afthee

lines and the pluralid %a&aﬁ%toﬁ' is Q:esst V\thf},é e @Q‘iﬂe%f‘&q ?aﬁgd

constituting an 1 nmage d a ‘pi xel ectro e provide every
pi xel ; an opposedled:ecade)deof apixrglt b&ecmrneb atagrigidnbe .acwbdsha 1s qei d

crystal | ayer; a stora acitor rOV|ded i xel. for oI ing a
vol tage appl i ed®HREGE ?F |ft°§g'€8r'?%§‘f) ithe %‘Fgﬁlel@ ggr"%dgnéntd‘? Ra* g pposed
el ectrode; and agpPb&Elodd ANSHRER' PROVi Pedei OF trANSLIytHEXels hawi Ngte
source el ectrode, a drain electrode and a gate el ectrode which are

connected to a cmnesmtltnmgty sratef 13 Kofsothe @animhery o€ gt $50%a@0Rg one

of the pixel elect ro nd a,corr fe |5
respectively, ang®be? ng‘”f rneﬁtc@%f%gggépggtﬁ%g’t emgg%gtf el\?’%gr%gidﬁ an
i ndex D given byt&)p'-:l.:(eﬁoai(e&ﬁo&e@iipabiﬁ‘mr) ¥hef) the( pliseltitamyistamnlis

bstanti al | from 0. 5, _where the val f t
Detwoon { he bi xoFd GRECHBTROR AP HESERBAGA e oot AR L Pes o Ley

other across theg;} bt dr&liyst fn |6y fisd Dlthe ISiMpARPaGIAeaNee val ue. of the
storage capacitor is Cst, the capacitance value of a gate electrode to

pi xel el ectrode capacmordmgcrtol ¢he ipxeaticnr theRediBePRe¥Adefeagat e
el ectrode and t g P} ¥€hatE1&TdPE fendfEBohBF101AE! o' f AN Y o Soulbde! S

continuity , _
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 géte signal; a
pluralityof pixels defined by the plurality of source lines
and the.plura-lity of gate 1lines which intersect each other
and constituting an image display plane; a pixel electrode
provided for every pilxel; 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; anﬁ a pixel transistor provided for
every pixel, having_a source electrode, a drain electrode
énd 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 1lines
fespectively, and being turned ON or OFF by the gate signal,
whereln an index D given by D = [{Con/(Clc + Cst + Coﬁ)]



state is Con, the periphery length of the storage capacitor 1is Lst, and
the periphery length of the gate electrode to pixel electrode capacitor
when the pixel transistor is in its continuity state is Lon. Wth this
arrangenment, flicker reduction by use of the sinple index Dis possible
for LCD el ements having no gate el ectrode to pixel electrode capacitor in
the-non-continuity state. The active matrix LCD el enent nay be of a
reflective typeXwiéheitn+ Los)plrel sitsdtanddalily ranpesdiraf 0aériaf Lebti ng

film This enabl‘%??]ere%% ‘pa I ong ca% [y rI CI en%i:?’een)fthterfix l%p:g:gz\?gt i o of

the LCD el enment Y. ac 1%V ng cker ct Ion | east

ei ther the capaciad@nae uﬁ;md)ialebersaervﬂgmh €apaciddli othekchecragmehbance
val ue of the gate electrode to pixel electrode capacitor i be set
according to po%H‘F%‘F@ré’lsGﬁ& %Wée’@étsecF-Pnet}‘%FaPﬁé’“ﬁ'Rg’é wripe 8F fhene,

and the index B gpy: g, $8a08001 ¢t tHE GlddIthnddva1a8"80 LBk 1O

restrict the generation o e ‘to round gate signals. | east a
portion of the peletptmqe oftoatpi:esalst eénetroﬂeelammtﬂdw .vvhwhhcborm i aut e
the storage capacito r equl re ul.a n

view. This enabl ‘éﬁpa?jf fé’ég‘.‘*?;}’%‘[e‘f‘*%% tiﬁoﬂ% rl%cté:é'tds Egr'ilfe Rigfit he
periphery of -at eﬁééir&m@ whknetes ipiadast nin s €603l Lt £rd Bonthanage
capacitor has a saw teeth shape in a plan view This also enables it to

easily set Lst |®kyte A Gamsthe perdpheryctengidyofiiihens Eorage capacifer
storage capact { ofs a5, ABnl bEL YREADAIG L0nGeR! A HecYhre Wity €201 o

it to easily set ong
. pixel electrode capacitor when the pixel transistor is in

R its continuity state is Lon. - With this arrangement,
£licker reduet.ion by use of the simple index_ D is possibie
for L.CD elements having no gate electrode topixel electrode
capacitor in the non-~-continuity state.

The active matrix LCD element may be of a reflective
type wherein the pixel electrode is composed of areflecting
film. 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 ef flicker due to
round gate signals.

. At least a portion of the periphery of at least one

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

i ncreased aperture ratio as well as an electric field shielding effect
upon the source lines can.be attained. At |east one of el ectrodes which
constitute the storage capacitor has an annul ar shape in a plan view. This
al so makes it possible to easily set Lst long. In addition, since this

el ectrode can be partially |apped over a black matrix, an increased
aperture rati o as ixtegukanpeetargnlar shapednsaindiam Y\be‘éf Teds epiiashe
source lines canp,b e e one of el ectrodes which constitute
the storage ca%ﬁc%?or %gé agﬁgg% grfgﬁgbe in a plan view Wth this

arrangenent, Lst can e 1233t 3 peitic@Ef Ahel pesiploawy @ff alteLéastiamerhi ch
constitute the storage capacitor has a conb shape in a plan view. Wth
this arrangenentf electspdps wiiah Foratiftyhg the tezageofePsritPEctatdes

whi ch constitutg Ehg téfa%agﬂaﬁé‘pﬁ?'é Pardrs AAEd rR12 RLEH Yn&iedVid this
arrangenent, Lst can be easily set long. 11 The active matrix LCD el enent

may - be fornmed stoherisddy ské pskelongansi stor is placed at a corner of its

correspondi ng pi xel an view, _that i xel ectro cc |es a
large part of its corlpiésbg ﬁ?nﬁnﬁl ?gl %\ﬁctt g% gﬁ'ﬁ'il? v(\ie‘mr?cktejhé'c{pl Xe

el ectrode and t toRiagel chpabitsionas and:-tﬂhaitetﬁwehagal pheaypDan thewat €
el ectrode is located inside the gerlphe of a channel formn

serm conduct or Vi #lge ghables b tt%@aﬁiliﬁlsectrﬁﬁgi]s‘{% wircaddbt4etn
extends al ong t hg JpleXeh1 &l S %e ﬁmé tplaectqfalas}' Papfld PWTBBradk

sem conductor filmis elimnated as a
matrix, an increased aperture ratio as well as an electric

f:l.eld shielding effect upon the soufce lines can  be
' attained.

At least one of electrodes which constitute the
storage capacitor has an annular shape in a plan view. 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 qbnstitute the
storage capacitor has a mea.nder. shape in a plan view. With
this arrangement, Lst can be easily set long.

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

At 1eaét one of electrodes which constitute the
storage capacitor is holed in a plan view. With this

arrangement, Lst can be easily set long.
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whi ch defines the region of the periphery of the gate electrode to pixel
el ectrode capacitor, the region extending along the pixel electrode.

Addi tionally, where the respective filns are forned on.a gl ass substrate,
an increase in the fluctuation of the feed-through voltage due to
processing variations in the sem conductor filmcan be limted. The active.
matrix LCD el enment may be forned such that the storage capacitor is placed
between a storage caffhsi aotivé satnix Celemeptimaybedinkrned suchdhat
capacitor formn i ndependent el ectrode, the storage capacitor fqrnm ng

pi xel el ect rod&ﬁBei‘Hd‘%bngEEngs%ri e cBﬁ'?gg o n§ FiYder e?gc?"rt@de, t he
storage capacit gbrkebpbidihg PAReNLIANA p1ahealdwldendEthg piselastift idaean

i ndependent capacitance |line and facing thée storage capacitor form ng

pi xel el ectrodecaEPdes antangnPACtngt| YR cornasnopding plEade whth& tion
of the peri pher?ﬁgfbé{y;e%; Qh@gﬁiﬁé‘ﬁae%etc@rofd%rghﬁslhé gﬁ?i”ﬁjﬁéﬂsﬂtﬁf ode is
i r Xe

|'ocat ed i'nside peri phery o e storage capacit ormng pl
el ectrode in a phanthaf tvhepen¥phetshicf aheaggérecalecttodeats Xoqmrdd of t he

pi xel electrode is_elimnated as a filmdefining th eri pher of the :
B or age capaot { SRELARHRP REAIRASTIAHe 2 RBSNPEL LRTRERd FPTLSeR Tk od on
a gl ass substrayeth@h al p6ERRSA bP thE Hiiei UgtdOdu dfod NeniQe bdivioh
voltage due to processing variations in the pixel electrode can be

limted., The r aekgepdsnadanghdhee mjelofel@et@pde -of Byh&izdmaeeaf Wiis film
that constitut egeLgogaLRee! LELRIVBANS LN ARUL 1 Bt e £HYUS Bedil?
mt g ec?ro e, Ich e

pattern.of a fi t constitutes the rarn e . ges are
anong edges of whpeht @effines the region of the periphery of the gate

ellectrode to pixel electrode capacitor, the region
extending along the pixel electrode. Ad_d:l.tionally, where
the respective films are.formed on a glass substrate, an
inc£ease in the fluctuation of the feed-through voltage
due to érpce.ssing varia'tions in the semiconductor £film can
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 insulating layer, and that at least
aportion of the pefiphery of the storage capacitor forming
independent electrode is located iqside the periphery of

the storage capacitor forming pixel electrode in a plan

12



that constitute the periphery of the storage capacitor,- may be equal to
the ratio between the length of an edge of the pattern of the filmthat
constitutes the gate electrode and the Iength of an edge of the pattern of
the filmthat constitutes the drain el ectrode, which edges are anong
edges of patterns that constitute the periphery of the gate electrode to
pi xel el ectrode capacitor when the pixel transistor is inits continuity
state and edges okew{ hé‘irmttbim@me@@nﬁ:iQQtléaﬁtearI&#tphérShQ)Piﬂhé gate

el ectrode to pix eéleﬁ%r ﬁ%teﬁliggil &3 vvhean_Q Ref:‘ ninérﬁq‘ny setrg_r te?_gl nits

non- contan|ty S? ?%L enen variatl on

di mensi ons whi chog aftmctsusueaéeed:aﬂafdm@tt vol hagetianabeyel Ivﬂléhaé edne
because the edges of the patterns of the %ate el ectrode fil mvary

similarly and t hHeewRResies thimgaprer forged: on cﬂ'aﬂﬂasél gpebpbyater | #tvary
simlarly. mns%‘é%}é’e 18 neC¥¢hctBhtibhCELT ikl JTERJudi §91%Qq | Over

| evel . According-to the invention, there Is provi de an 13 active matrix
liquid crystal oideelty mqersssmggvaa:iaptl.pnal inythé mixekeldatamdeocan

transmtting a videp s a plurality of gate lines arranged so as to
i ntersect the p‘i‘?lrijljr'ﬁ%%‘f source lines in a plan.view, for transmitting

a gate signal; a plurehbinatifo PetResn ddlel eyt oklith BAYEIE tie pRft taew CE
lines and the plurality of gate lines which intersect each other and

constituting an 9faddin E'b#'ﬁ?mﬁlt&i‘iﬁte& thegatepdectsademns thedengithevery
| ;. | d
pi xe an  oppoged£lelile’ 88CthaP 0L aﬁ' déeh%efﬁéf’d@mgsgt{ﬂ%ﬁﬁr&h t:hgq“'

crystal | ayer; a storag€ capacitor provi for every pi ing a
.vol tage appli eddmim@elmqmdecowhbepmmapex@om edlgesdef am pattiteropposed

eleCtrOde that constitute the periphery of the storage capacitor,

-_may be 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
filmthatconstituteéthedrainelectrode,whichedgesare
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
transistqi is in its non-continuity state. With this
arrangement, vafiations 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
électrode film vary similarly. Consequently, the level
of flicker can be restricted to a lower level.

According to the invention, there is provided an

13



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 the source |lines, a corresponding one of the pixel

el ectrodes and a corresponding one of the gate |lines respectively, and
being turned ON or OFF by the gate signal, wherein at |east the vol t ages
of the gate signal for turning.the flxel transistor ON and OFF are set to
val ues in accor B & F‘Htf‘ﬁé‘ ‘Hlawid penystaly ¢hFplaYie qomppydadingsl ag

D oA L * B lur P88 arldi®) A8 ILALEEn s L Uin s 1 dddlHfinGEYS" @

capaC|tor t he capacita ue o e storage capacil
capaci tance val L:epdmralg.a:b,'eoﬂlgitmr ddaeisoapranged doea'sredeuﬁmudtothet he

liquid t al t acitor fornmed between the pixel
ol gotrode and ¢ T A Bt ge, SRR I ereiAR E1eH . A =anPBLL e
liquid crystal 4gues sigﬂaﬁ.h% SRifa Pl 6FLE pdgehQ d@ﬂ%leaqlﬁﬁé E‘iﬁraii‘?ﬁ‘c' tor

being a capacitor fornmed between the gate 14 el ectrode “of e pi xel
transi stor and toR $eukee clires ozed tvﬁtnlunasib!raﬁgenﬂﬁtlihbSCWhichan be

reduced by setti val t valus. .95y the e nal . .The center voltage
of the source sf{g}gtaﬁl%rr‘hé)}! be 5 % q;l}e oG8 sg%& t@@%dgﬁc&mﬁﬂfhgi"ﬁgi
di stribution, vmninneiruapim@geeﬂectiauepbﬁﬂﬁid@d Bér| eaetyapyxene ah the

capacitance value of the liquid crystal capacitor, the cagacitance val ue’

of the storage GRRRIYGreifrfRafle g ot RiFek electre Yateresecerode
to pixel electrogdggeadaidstal Thyer;: &0Wies-alde! %&%ce‘esw i;kﬂgiaehaﬁaky in

the direction along the. source lines but also in the direction ong the
gate lines. 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 e'lectro_de 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 reépectively, and being
turned ON or OFF by the gate signal, wherein at least the
voltages of the gate ;1gna1 for turning the pixel transistor
ON and OFF are set to values in accordance with the
distribution, within the image display plane, of at least
any one of the capacitance value of a liquid crystal
capacitor, the capacitance value of the storage capacitor
and the capacitance value of a gate electrode to pixel
electrode capacitor, the liquid crystal capacitor being
a capacitor formed between the pixel electrode and the
. opposed electrode which face each other acfoss the liquid
crystal layer and _the gate electrode to pixel electrode

capacitor being a capacitor formed between the gate

14



The active matrix liquid crystal display elenment may be fornmed such that
at |least the voltage values of the gate signal for turning the pixel

transi stor ON and OFF are.set according to [ (Con + z Cof) / (Cdc + Cs't +
Cof) ] X a, where the capacitance value of the liquid crystal capacitor
is Cc; the capacitance value of the storage capacitor is Cst; the

capaci tance value of the gate electrode to pixel electrode capacitor when
t he pixel transékeatrode ofrthie Bixﬁbmﬁsm%%ﬁaﬁéi@@ﬂecthede-

capaci tance val of t.he el ectr e C r when
the pixel tran |s c}"rhiissalx"%gl ggmgoﬁflﬁgl ]§/°]%téa eL? ‘f%é' %ggﬁ}'g

val ue of the god eveigiid ¥4lud Wt Nhe atpi >é&|gnhllanSI stor ONis Vgh the
vol tage -val ue of the.gate signal for turning the pixel transistor OFF is
Vgl ; the threshol d vB'Fg‘PaEEDQ%LPéD]-‘b?QQ jic3 ﬁP?eF‘”é‘F‘é‘hs‘?’sﬂ‘tﬁl may/pbe RE center
vol t age val ue al IC C (Vsc +
Vt) - Vgl; and ?‘;: @g}égli ﬁ.?’ﬁ%‘?ﬁi\ﬂg‘a’tﬁf gsVQEb ﬁt\%‘)ﬂ c%lﬁgn The
vol t age val ues magéldiganaysnlgﬁwd bﬁrati Leas h@nyt dree p:ExElie cepasitanceON and

O:Fmaybeset ord Clc + Cst + h -.Vgl). This
enables it ‘5% }é%eh{f%ﬁ I s tel &Sergs 11805) ]ﬁQP gfig?‘é‘%g@? ve of
t he threshol d veéie«g%f\/tthefswﬁagéwpédim ahartnswaﬁdaﬂltafnldeciéenue

reduction can be nore readily done. These obJFects as well as other objects,

features and off dfeagate silaafrade EntpbrehpilpchEedawanasditon- t 8hifose

accompanyi ng ar S tees aLEe- et P ERRE S P RIhb R F G %

show a str uct urehe)fscaxr@cﬂ.ﬂ.nes Mait iadlso in the direction along the gate

lines

The gct:l.ve matrix liquid crystal display element may
be formed such that at least the voltage values of the gate
signal for turning the pixel transisgstor ON and OFF are set
accordingto[(Con+ T Cof)/(Clc+Cst +Cof)] X ¢, where
the capacitance value of the liquid crystal capacitor is
ci_c_:; the capacitance value of the storage capacitor is Cst:
the capacitance value of the gate electrode to pixel
electrode capacitor when the pixel transistor is in its
non-continuity state is Cof; the capacitance value of the
gate electrode to pixel electrode capacitor when the pixel
fransis'tor is in its continuity state is Con; .the voltage.
value of the gate signal for turning the pixel transistor
ON is Vgh: the voltage value of the gate signal for turning
the pixel transistor OFF 1s Vgl; the threshold voltage value
of the pixel transistor is Vt; the center voltage value
of the source signal is Vsd; ¢ = Vgh - (Vsc + Vt); B =
(Vsc + Vt) - Vgl; and T = B /a. This enables adequate
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LCD el enent according to the invention, wherein Figures la and ibais a
sectional view which diagrammatically, schematically illustrates a whole
structure of the active matrix LCD elenent, whereas Figure I[bis a circuit
di agram showi ng an equivalent circuit for a pixel. Figure 2
diagrammatically illustrates the relationship between the anount of

devi ation of the capacitance value of a capacitor fromits design val ue
and the anount £&tckeyi HeflBRtEPNg pattern for the capacitor from its -

~design value. Figure gd Soi dalgd vi1GWs! bkumagmg S1oldHEIY Gudining Pi Xe€l

in an array substrate of an acCtive matrix LCD elenent” according to a first
enbodi ment. Fi gtthe pikelatpéméisforON iandeQFP meysks seD@addidding tle gure 5

is a plot of an_index B verses the DC OffZﬁ 16 Fi gupes 6a, 6pb and 6¢
show -tabl es of [FRE AbKFFumCRH deSof) bpfi Flal valVgdd -andP i‘r?n? Bittes of

nej or paraneter go é&¢ al v¥yLtdfe WA WCEOL TS 8bt IR Bl gL JUIerfpdct ive abl e
for the case where Cst/Clc is 0.5, Figure 6b 1s a table for the case where

Cst/Clc is 1.0 Phothel thueskgld W@de’rteo%éhﬁs?hx?hb‘%a#%s‘t% Ese
where Cst/ G c igplyd fl?cﬂ%e eZ@c@QS’h Dot hOW é&(?l.b%é:seaérgdilgﬁr {ers used for

cal cul ating the paraireters s own I'n gures lerein Figure
7a is a table which muede/obhenssass wepliawe othiak uds] dairs dEeagurgaraameters

whereas Figure 7h is_a table _whjch minévi{% ararreters OF i.ned in the
course of cal CGPXFPaﬁgesF?ﬁGP@ inyention 'é?\? D ReRGEErE: Fe &i”(ﬂsé* of a
storage capaci gRii1vaanithhenaphctUsrynl tRe £611dwinkded@Sigtidn G tEShown

in the table of Figure 6b are used.
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures la and 1b show a structure of an active matrix
LCD element according to the invention, ‘wherein Figures
la and 1ba is a secfional view which diagrammatically,
schématically illustrates a whole strﬁcture of the activé
matrix LCD element, whereas Figure 1b is a circuilt diagram
showing an equivalent 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 £rom
its design value.

Figure 3 is a plan view illustrating a structure of
apixel in an array substrate of an activematrix LCD element
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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Figure 9 is a sectional view taken along line I X-1X of Figure 8 Figure 10
Is a plan view showing a structure of the storage capacitor when the .
m ni mum val ues 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 maxi mum 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 capaciFbgurcsggr.esqengﬁmwpﬁmsm@wt{ﬁmaxbwwp&nesm a

pixel i an aCUNEuBl VD SLETRILARGE LG 8¢ 2nblbECpatIRRULIE T Of

t he i nvention. F°%ures 14 oW p an-views of e ures

pi xel s i n an actireFatmid Iﬁb, thGDDeI OFEBEL ACRREte Y Elywre fealirish acwhbdinent
of the invention, wherein Figure 14a shows a structure of a pixel near by

a terminal end ofOo% theycass ghere GRE/EAS EF Urd- EASUIR AP dSser §ebdPe of a
pi xel  near by aféi"ﬂﬂg%a‘as%%l’i’éré‘cgeyelé'i@f‘lo (EBQHEQ veLde) ,2ald @‘Qg\ﬁ:@w of a

structure of a pi xel an active matrix LCD el enent according to-a fifth
enbodi nent of th@clm@tnahi.e Hogurthel @ase ahelren Ceit¢Wlof iandt Aer structure

of a pixel of the active mat enmept ccordln to the' f

orbodi tent of the. i nvEAPRERE 14 §aPcT Fuew Renfes A pRPapeLhbE mAcd EhRct ur o
~of a pixel of tMaﬂamﬂhélmmﬁmnbwammgﬁgebcasat,heb drd 68,
enbodi ment of the invention. Figure 18 is a fl an view of another structure
of a pixel of t¥eezgin Végﬁﬁﬁr?%(:LE@téPéﬁe‘m ol mginlysheys pesumptive

values for design parameters whereas Figure 7b is a table
which mainly shows parameters obtainéd in the course.of
calculations.

Figure 8 isaplanviewshowingastructure of astorage
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 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 maximum values for flicker
resfriction 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
in an active matrix LCD element according-to a third
embodiment of the invention.

Figures l4a and 14b show plan views of structures
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fifth enbodi mrent of the invention. Figure 19 is a plan view of another
structure of a pixel of the active matrix LCD el enent according to the
fifth enbodi nrent of the invention. Figure 20 is a plan view of another
structure of a pixel of the active matrix LCD el enent according to the
fifth enbodi mrent of the invention. .Figures 2la and 21b show a structure of
a pixel transistor in an active matrix LCD el enent according to a siXx

enbodi nent of t A€ RIKAHR ilon2anvABELYH MR ke IEPa eLement ReFOTAEI HiePeas
Figure 21b is afggﬁ&oé@ﬁo&i&ém{ e nd! Qid d 1th dtbre 1 Fl ddire 13y € 21a..

Fi gures 22a and show a structure of a storage 18 capacitor in the
active matri x L&hoes caretirvadantedioffijat pixéhaernx bynaotiemehbadbfendief a
i nvention, wherein Figure 22a, is_a plan view whereas Fi g_ure 22h is a

sectional vi ew 98ke5i90pdnJhenRRsEIgpre 1428hqy5,p sEryGtarsof ap s 23a

and 23b show a SLAHCHYIE Slppiy COHW ¥ | PP tdise@ndar.ansi stor, wherein
Figure 23a is a plan ~view whereas Figure 23b is a sectional view taken

along line XXII1b - Flenreblsfifi gurlanydewofurcstruatere s siawla
structure . of ageCcopventl,gnal, 59,20 LADACLLNL L WUSEE] Do FLEUGE Ay S 8

pl an vi ew whereas Figure I'S"a sectional Vview en atong 1ine
XXI'Vb of Fi gur eedbadimegtr €f 26he hveewt dmwi of. f eed-t hrough vol t age verses

a. Figure 26 shows anI ot of feed-through voltage ver ses ‘gvtq - \égl).
Figure 27 is a bl ock Fdo¥gPatf sthtiam P Rnpngther structure of a

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

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

Figure 18 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 19 is a plan view of another structure of a
pixel of the active matrix LCD element according to the
f1fth 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
fifth émbodiment of the invention.

Figures 2l1a 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 21la is
a plan view whereas Figure 21b is a sectional view taken
along line XXIb - XXIﬁ of Figure 2la.

Figures 22a and 22b show a structure of a storage
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a structure of an active matrix LCD el ement accord| ng to a seventh
embodi ment of the invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Referring now to the accorpanyi ng drawi ngs, preferred enbodi nents of the

invention will be hereinafter described. First of all, there will be
expl ai ned the principle of a solution for the probl em accor di ng to the
I nvention. Figure la and | b show zi struct 8 active mat

el enent accordi ﬁ@pPﬁi’EﬂE invede iastive &GFE f‘aL Bl%ﬂ?’&?ﬂt’éﬁ%‘:‘;ﬂq

schematically i thusiifli&fbsatiibit Ut Che En¥ERtEoR| IWAdLEfn inétﬂﬂa ezeta ve
matrix LCD el ement, whereas 19 Figure Ib is a circuit diagram show ng an

equi val ent ci r cdsta plan ey whprefp gligure azagmmqtéama} viewdakenes t he
rel ati onship bet .of | at capaci tance val ue of a .
BB AT GRS St 34 Malee ol PO

capaci tor frOﬂll Ign val ue Ely e ano viation of a pattern

for the capacitor frelguries desagnaw@l wsb As stiowwn al Nstrgoteréa,ofnaactive
matrix LCD el enment 100 according to the invention has a liquid crystal

| ayer 103 hel d°BBVRREACRAL BFFeddranfiation .cvhenelHigure2Eais e oty at e
102 which face gagh Qhdclas ¥ O isde tbecteaegie@ké#b@&mt% and

the array substrate 102 are .polarizing plates 104,. 105 respectively. The
opposed. substraﬂ-eelﬂxItbbrpflKEEIEbI@eFigm lﬁd?oan-g an opposed el ectrode
106 that is position on the2|4nner ‘iuy ce of Ias gstrate 108 The
array substrate 102 i°§es4*8n A} ayersrﬁ% %o& %e878n The A nner.

surface of a gbaaeeﬁubshantetaﬂﬁge Aldpunidior)owhelewh rﬂg&euzealﬁ d he
~array layer 109 has pixel regions which are defined in matrix formin a
pl an” vi eW by a B Bpaﬁwlbqr%%p‘éguppm 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 vo:!.tége verses
(Vgh - Vgl).

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

a seventh embodiment of the invent:ion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referringnowto the accompanying drawings, preferred
embodim.ent's of the inventionwill be hereinafter described.
First of 511, there will be explained the principle
-0f a solution for the problem according to the invention.
Figure la and 1b show a structure of an active matrix LCD
element according to the invention. Figure la
diagrammatically, schematically illustrates a section of

a whole structure of the active matrix LCD element, whereas
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and a plurality of gate lines, the source and gate lines crossing each
other at right angles. Forned in each pixel region are a pixel electrode,
an i ndependent capacitor electrode and a pixel transistor. The pixel
transistor is conposed of a TFT (Thin Film Transistor). Wth the structure
descri bed above, an equivalent «circuit for a pixel of the active matrix
LCD el enent 100 .is constructed as shown in Figure |b. Wth reference to

Figure | b, in eBtgupeilisa ¢irppdtdiagramsh ganpqeivatenholreyity 15

that is |ocatedgpf fhpixed O Biilghr@l 2t 88agRluhd¥ £E£E6G) 1A ¥erataduias |ine 1
and a gate line 5, and the source electrode, drain’electrode and gate

el ectrode of thelptikehshimndesweenlthearamowntcofedeawiatiionsoef cshei ne.
1, the pixel electro 4 and . the gate ling 5, _respectively. | i qui.d
crystal capacit 8?9?&???%‘_’? JAatee ?)_gtav\_gg?\a?i%"fbiff@fn fé‘f g@ts}éaevé‘é%gnfihe
opposed el ectr ogRe Hifount b deRQalti1gul 6k adttetin £a¥ VhelOdpaci esPEeom. A
storage capacitor .122 is fornmed between the pixel electrode and an

i ndependent caphei defighe¥rt®le 107. Forned between the gate el ectrode
(and therefore the g?tsteﬁ{ébgﬁ ﬁ%r@r gL ar?'ﬁ:%&%dﬁa(:@m I;(%Beregfeg‘r‘ gt he

pi xel electrode 4) o xel “"transisfor I'S a gate electrode to
pi xel el ecttrodelo0apamitding 28 thatinventiparbasta digqapdcetystal dalylee acti ve

matrix LCD ele 00_thus formed, each soyrce lin , _each gate line 5,

t he opposed el g@?%oéﬁgdl_g%g‘%ﬁn e%%h°?%%%$%rﬂ'§?ﬁtr tp?a?'iotjlorangi 8% P588¥107 are
connected to a §ABEELate| VP whd dhAERCE dAEH othRIQPPPE&Eed DEId¥ienedr i ver
and an i ndependent capacitor electrode driver, respectively. The source

line 1 is suppl PREOGPEhSURSEBatecl8iganA that aryay subhssratgndP2saxe from
t he source™

: 'pblarizing plates 104, 105 réspectively. The opposed
substrate 101 comprises a layer including an opﬁosed
eléctrode 106 that is positioned on the inner surface of
a glass substrate 108. The array sub.gtrate 102 comprises
an array layer 109 positioned on the 1nx-1er surface of a
glass substrate 116. Although not shown in Figure la, the
array layer 109 has pixel regions which are defined in
matrix form in 5 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 elecfrode, an independent capacitor
electrode and a pixel transistor. The pixel transistor
is composed 6:E a TFT (Thin Film Transistor).

With the structure described above, an equivalent
circuit for a pixel of the active matrix LCD element 100
is constructed as showq in Figure 1b. With reference to
Figure 1b, in each pixel 11%, thexe is provide.d a pixel
transistor 115 that is located in the vicinity of the
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driver, while the gate line 5 is supplied with a gate signal for OV OFF
control of its corresponding pixel transistor 115. As shown in Figure 1b,
the gate signal is a rectangular pulse waveform signal which takes two .
val ues, nanely, a gate ON voltage Vgh for turning the pixel transistor 115
ON and a gate OFF voltage Vgl for turning the pixel transistor 115 CFF.
The opposed el ectrode-106 and the i ndependent capacitor electrode 107 are

mai ntai ned at sHRESFPRET1QDHIEP| 2AUreR 1ine bvsaddatedingde. And/&heand the
21 i ndependent S@Rﬁgété).fe&l d 0% a4 K%éctﬁrﬁﬁge&ﬁ{iyﬂéfe deciPYart og! gnal

is released fromt source driver to t source [ihe 1, and in this
timng, the pixthetpiwed trensi&tbroflfacie poneéctdd ticstharsmtcddNianeOFF i n

to. t ' l, t hat ' I i vel
written in thelr dipeRtFob o1gatzeders fad Shnpata inae. spPEREATPLT0r 1 he

pixels. Wen thg jigiala £fPEA S IcRpablitor 521 UeNLErhEd belthReddéfe pidaal falls
fromthe gate ON voltage Vgh to the gate OFF voltage Vgl and then, the

potential of tatepineded and theconrosed edectrodect ¢ nwitd the Liguddge
£ . ¢ s ) O . ¢ e
ot 10 O b5 0810 SH3hs R AR KRG BepSURLT el 1

gate el ectrode 10" prxel acl e f'eed- "t hrough
voltage. |If thefoeméanpeteéenpthsepiaef elecakotibe agdt ansiigdapendengunded,

the pixel electrode 4 is charged through -the squrce |line 1 _and the

feed-t hrough vofRRBEIFRT or&AtHRAS ndOhar g & FMeChePPEFRRRY TR i #8%&%hi ch

the gate signal ¢§08PL64E! X ahal |thdrdvrhetat gatEN 1Ml e ¥BE Gealihe gate
OFF voltage Vgl, so that the drop in the potential due to the feed-through

vol tage of theeppetrode denddherefioresths pixebedacsyods 4)rf thepinpdre the
gate signal is Eggngfgpgr Ibgsigsét '&%t%e%'l%%ﬁﬁe tb pi;:el electrode
capacitor 123 that is a parasitic capacitor.
In the active matrix LCD element 100 thus formed,
each source line 1, each gate line 5, the oppé'sed 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 1s supplied with
a source signal that is a video signal sent from the source
driver, while the gate 1line 5 is supplied with a gate signal
for ON/OFF control of its corresponding pixel transistor
115. AsshowninFigure 1b, the gate signal is a rectangular
pulse waveform signal which takes t.wo values, namely, a
gate ON volt_age Vg-h for turning the pixel tramnsistor 115
ON andagate OFF voltage Vgl for turning the pixel 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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phenonenon. The feed-through voltage and the recharging phenonenon cause
flicker. This flicker is conspicuous in intecrnediate gray scale: |mge
flicker reduction is-the thenme of the invention. According to the active
matri x LCD elenent of the. invention, in order to reduce flicker to such
an extent that flicker does not become problematic in ternms of picture
quality, design nethods and pattern configurations etc. 22 for. the_storage

capacitors 122 iRPReRALRE C2BRELEPERIAY T INKEF L BPEc oRRE T FSi¥ror 8 123
are devi sed suchodfidd dififnall 980rkReaYER ¥Pbh3EKFe RRAATERS axAQas! 26! eikt hin

the screen. even If the pattern dinensions of the gate electrodes and the
pi xel el ectrodesouude chirgorist iandt ént blelst binpeg . ddypaeiixeds ttafisdaliorhe gate

Cpeci f1cal 1y, "UhES (ELFAT BEALUOFE AR Semed ol ar MY e 5 eB0rBeRnEo, ol ve

by setting an optgaten yegnia, f€y i e aliynan st BeePgucpBsavelgngt h of
the pattern of the storage capacitor 122 to the peripheral |length of the
pattern of the Weltten otnr fhe Tespecsivel ddxed@e Lldapiri rotntadn the

accor dance Wt hoLhg, ko diPLHEPLLDE, . AnbRn0tnhPLAGE W3lhas dlaey 30T a0

capacitor 122 a e area o e pattern of the gate electrode to pixe
el ectrode capatstorngéddFFovhd gatetsiignadef akils Hsomithe dateda woilbegebel ow.

uhere the PIDICLLANCE S el ohPoub LS BLSR RS bRBs RS, <2,
pi xel is Cat, t&e thepaedl aneat¥sasa ddoidushBcblathyadetidviiL Qe
el ectrode capacitor. 123 for each pixel is Cgd, the feed-through
. fluctuation of the gate signal owing to the capacitive
' 66up11ng of the gate elect-rode topixel electrode capacitor
125 . Thisilsthe feed-throughvoltage. If therectangular
pulse waveform of the gate signal is rounded, the pixel
électrode 4 1s charged through.the source line 1 and the
feed-through voltage 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 volta.ge of
. the pixel electrode 4 1is small, compared to the case where
fhe gate signal is not round. This is the recharging
phenomenon. The feed-through voltage and the recharging
phenomenon cause fli“cker. This f£licker is cohspicuous in
intermediate gray scale. Image flickér reduction is the
theme of the invention.
According to the active matrix LCD element of the
invention, in order to reduce flicker to such an extent

that £flicker does not become problematic in terms of picture

quality, design methods and pattern configurations etc.
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voltage for each pixel is Vts, the gate ON voltage is Vgh and the gate OFF
S5voltage is Vgl, the feed-through voltage Vts is generally given by: Vts =
(Cgd/ (G c + Cat + Cgd)) X (Vgh - Vgl) ... (1) Herein, Z1 and 22 are
constants, Cgd/(Clo + Cat + Cgd) _ Z1 and L Cgd/ (0 Cst + 0 Cgd) = Z2. It
shoul d be noted a deviation of the capacitance value of the storage
capacitor 23 122 fromits design value and a deviation of the capacitance

val ue of the ga{‘-’%re‘Fl'éﬁ:tsrtGd-'@gPocﬁP%é*t%?%c‘tzﬂoeé‘dc55809%5? electrqdamtior s
design value arg e bapaltofBh 1 %haet,§§eacga | thdd Rge

devi ati ons are trlbuta eto arrations I n attern rren5|ons of the
gate el ectrode, fepdxthrmhgictvﬂdmmuecbhessg:onﬁtamndvitm ftdre mwiveleal ni ng
the val ue of the feedthrou hvoltae&s to constant th&nth screen

is to satisfy tRESRGH SRPRAELRER SINSPELRs 2SN pofe alegtr ?ﬁg&“ L Cst

+ AC gd) = Z3 }het liscédUBLbBBrodds| S whidi'Stalbtitlite Otid | @SHagebet ween
Z1l and Z2 described by Z1 Z2 is derived and it is therefore understood

that A Cst andcép@giitemy I%d enghthe (Jate oﬂgmtgoeles'emweepbpl,qct@g@e21) 1 Z1]

X /Cgd. A Cst an r epresen st X A Wt and 0 Cgd =
Lgd X 0 Wyd respgggl ve?rg1 P:S v?ﬁg Jig:g‘riﬁ%ré’r al® reer?lgl;"t ‘hs of the patterns of

the storage capaci tOMorbZ?sﬁé’tﬁh.imm,e ehectfaymmxromghelveiwgéod.@

capacitor 123 are denoted b Lst and respectivel ¥; and. where _t he
devi ations of tRBIBFALALEAts (ﬂ”“tsﬁénﬁa‘f&‘??@l’f Ptting an enplmyn gadver om

their :es pFCt | VeodatldPa¥ b Hetwdleh €ROPetdphatal Vgt ANl Pattern
respectively

of the storage capacitor 122 to the peripheral length of
-the pattern of the gate electrode to piiel 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 e_lectrode
capacitor 123. _
How to set these ratios will be described below.
_ Where the capacitance value of the liguid crystal
capacitor 121 for each pixel is Clc, the capacitance vaiue
of the storage capacitof 122 for each pixel is Csf, the
capacitance value of the gate electrode to pixel electrode
capacitor 123 for each pixel is Cgd, the feed-through
voltage for each pixel is Vts, the gate ON voltage is Vgh
and the gate OFF Svoltége is Vgl, the feed-through voltage
Vts is generally given by: '
Vts = [Cgd/(Clc + Cst + Cgd)] X (Vgh - vgl) .. (1)
Herein, Z1 and %2 are-coﬁstants, 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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Specifically, it is understood fromFigure 2 that, in the substrate of an
ordinary -type LCD-elenent, the deviation A C of a capacitor Cp having a
capacitance value C fromits design value is equal to the product of the
length L of the periphery of the pattern of the capacitor Cp and the
deviation A Wof the dinmension of the pattern fromits - 24 design val ue.
The i nventors have nmade the invention, giving attention to this point.
Based on the exarizréxtamitsideshignstalriregand aptayiahiion|op thecapacikance

el ectrode to pixel elecgtrode capa s tho ht to
substantially ej@ate t8g ¥ a% b8§3ﬁ§’é°??l2tsd pg‘ﬁvg ?%‘%?ér ig:re cl ose
to each other \Mztshfﬂoi.hﬁéfaa%i@hxelu&éla@@etﬂi@s@a\ebat b?nAGHt bhai A
pattern dinmensions. within a snall range are generally i ble. Thus,

the relationshi S98at m&aeﬂttx?lran@%%g el"ﬁ-attﬁénseaﬁat?BFF 'é%gﬁ‘?%%d:‘by A
Cst = (1- Z ok B

r epl aced by Lst 1,)&,_1 ésﬁr&%gt&ﬁg?i*m&ccorgl ng&;:hé%gt%atterns may be so
desi gned as. tOpG.a:rellsfey.ebst-oueZKnK otphlemdpre Cst/Cgd = K-, in order to

mai ntai n the feed-throu%h voltage Vts at .a. constant. value. Singce the

i nfl uence of rechar githg “@88itde hef‘?/ﬂévé'la&r“ﬁl”gﬂﬁng gttt & i HPecones

significantly r@uRd-2hrolaghCeéPeags 928 t& Y8083t &ne vt id ehBi setedid S
at a negligible level in snmall-si-zed panels and the like, the ratio
between Cst andsC§@ isatdsfy theefedhowingeediatio®ertain value within the
screen. Accordingly, n n g be o] ertain
val ue, which satisfi eé&f(fdst"'a75 bgg?ﬂ&% Léév& '?}h?: Idt %eAgagQr/teen ﬁgéagcofz ance
with the set t| ngn d:hﬂsheqllau:ﬂ.onbezweta €s¢omsrtiaﬂgd -One exanpl e of the
active

The relationship between Z1 and Z2 described by Z1
= %2 is derived and it is therefore understood that A
Cst and ACgd may have the relationship déscribe_d by A

Cst

T(1 - 21)/21] X Acgd.

Acst and AcCgd are represented by ACst = 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 for these
capacitors from i:heir réspective design values are denoted
by AWst and AWgd, respectively.

Specifically, it is understood from Figure 2 that,
in the substrate of an ordinary.tfpe LCD element, the
deviation AC of a cabacitor Cp having a capacitance value
C from its design value is equal to the product of the length
L, 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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matri x LCD el enent of the invention having such an arrangenent will be
described later in a first enbodi nent In cases where the influence of
recharging is not negligible such as when the active matrix LCD elenment is
applied to a | arge-sized panel, Kis set, depending on 25 positions along
the gate lines in the image display section, to such a value that a
feed-through voltage equivalent to a raise in potential caused by a
rechargi ng cur réggign ovekee. The t HRVeRkers shave pBade| She(AeverfkiPher

referred to as | Vel 409G he)s bpaggnerated. Setting of Kis done
YA ik ! int.>
such that the r%it‘l;o%ga{ween jl_og'lt ang:hl_ésdps?’a?ftsfles Lst = 2K X Lgd. By

setting in this mannBase@ihenredasxpanminatidn agfe than steragepeapatétotor

according to the _feed-through voltage whjch varies dependi ng on positions
Wi thin the i mgt2Riaffl Ahe GeRe nLestrnde FaPITAY sdnct=ofe FERRSIEPRY can

be el i m nated. g, gl fs UnduihtAEhl ¥E qdBlvdntiadlyCLEAED Lo A GE

i nvention having such an arrangenent wll| be descri bed ter ina fourth
enbodi nent. Thebecduse thelsepcappeitens d2 2y 1R3tare Tl oXel to dach pibhed on

Equation (1), th j s, .. Vts = [.Cad/ t, + ( Voh. - in
whi ch t he val ue‘_'%#hfflh‘éh%tg%ggi iag%g'efﬁogngﬁg% gda_ve:l -ae%;-ec s]rootél%ﬁ_gr_&a)%glgﬂ o
el ectrode capacdiméndiZihsVir@ghihhe spialdl range airet §éndAdliv neglitgibtenti nuity

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

its non-continufRYs st Ehe. F%%%&‘?h*mb%t’lﬂﬁﬁg%‘?% ang@cAr¢ed ipt the
necessary to e”@&ﬁtid@d&b&@ib@ﬁ%ﬂ'ﬁ”ﬁ%ﬂ: \73)(1 angh o f & AESd%gé gughectrode

to pixel electrode capacitors 1 ue Cof being for™t
non-conti nui ty tatat 8 Gét téamd piAxeydt mawsibet greplbsedhiiye kst andubgdon is

for the CO”tT“Q£éébéﬁéEé%£§.t'“ié%ﬁ?%iﬁﬂ%%,fe?ﬂétqiéﬂﬁﬁlns may be so
designed as to gatisfy Lst = 2K X Lgd where Cst/Cgd = K,
in order to maintain the feed-through voltage Vts at a
constant value. |
Since the influence of recharging due to the waveform -
of a gate signal.which becomes significantly round as it
comesclosetothegatesigﬁaltermihalendisatanegligible
levelinsmall—sizedpanelsandthelike,theratiobetween
' Cst and Cgd in this case can be set to a cez_'tain 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
matrix LCD element of the invention héving such an
arrangement will be described later in a first embodiment.
In cases where the influence of recharging is not
negligible such as when the active matrix LCD element is

applied to a large-sized panel, K is set, depending on
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voltage is originally evolved fromthe principle of, conservation of
charge when the pixel transistor 115 transits fromits continuity state to
its non-continuity state and is therefore dependent of these two val ues.
The 26 feed-through voltage obtained in consideration of this fact is
dependent of the level of a.source signal and therefor varies depending on
whet her it has occurred in an odd nunbered franme or even nunbered frane.
Flicker is praResttlons alopgithe ante htnesipdde naqrdlspiae sepsdanthr ough

vol t age occurri H ofd | :Eﬁ A refore,
t he feed- througﬁ‘g ‘ﬁag% I'S. Ftn%eperf}l%t éci)'fr e gé??a% on" o qz’enttalrergl I tude
voltage of a sau-aaeeaxgpatehutanmsdﬂmyafremiagrgm cem:mtfalowagg O a
source signal ., The average, val ue of t he feed t hr ou . . voltage Vts is

“gi.ven by the foltolfig? 3t RAgitiqn (hpreinadd r+r91f?r]re§ E8n28 [ (vse
+ Vt) - Vgl ] &&ohdrding Voitate®5tis gg?lfe)rated (23ePifg itk 15 @ohe the

center voltage value of the source signal and Vt is the threshold voltage
at which the piseth thathdihe gratipsbetweent batdanrd drgdCaattisfdes Letere a and

S are const ant t Vsc + Wt nd = (Vsc + Vgl , ais
subst ant i §| ly Z%]’ﬁaf( [télg r‘é‘h%%’f“&%@ R tﬁiﬁe’f“éf‘g?’e—: ¥h§ 5%8?‘3‘&3'1“9
f eed-t hrough vo%ngaegé/t Scmn e apadatd®ed sor Mickordipgonte Cehp/ (Clc +

Cst + Cof)] X a é y t hus dlstlnctlvely consi dering the val ues Con
and Cof of thef‘b?‘}é h‘E?‘éﬁl‘é ivolfage wh 1?‘Hé’°cﬁn‘ﬁ%ﬂﬁ¥’93f‘ﬁﬁgf?ﬁ Pegdtigpsy  of

Ls t to Lgd cangpenfi@inedmibbhald iy sactibaCyo tHat eXaMif1udicd Bg active

matri x LCD el enrent of the invention having such an arrangenent will be
descri bed | at errqaqhgrgmrnap be eliminated. One example of the active

' matrix I.CD element of the :l.nvent:l.on 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 capacitance
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, 1t is necessary to employ two kinds of values
Cof and Con for the gate electrode to pixel electrode
capacitors 123, the value Cof beiné for .the non-continuity
state of the pixel transistor 115 while the value Con is
for the continuity state of the same. The feed-through
‘'voltage 1s originally evolved from the princ:_!.ple of
conservation of chai‘ge when the.pixel transistor 115 |
trangits from its continulty state to its non-continuity

state and is therefore dependent of these two values. The
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enbodinent. In this case, it is necessary to consider the dinensional
deviation of which filmmaterial pattern 27 affects the capacitance val ue
Cst of the storage capacitor and the capacitance val ues Cof and Con of the
pi xel transistor 115. Cst i's affected by at nost three kinds of filns,
that is, the film(hereinafter referred to as "gate electrode filnt)
constituting the gate electrode of _the pixel transistor 115, the film

‘(herei naft er reﬁ%?‘?"e‘ﬂ‘r"t‘t?rh‘?l%ﬁ%ﬁﬂbE?%%‘F‘?6Hé’°l“|slime)"a€&ﬁ§tqftthjr§1§a?ﬁe drain

el ectrode, and ;tét%efddn@emeaflaﬁé §8veiciLrd gdut:eeaéi xpéf.“?md eheebEgHe
film') constituting. the pixel electrode 4. IS a fected by at nost two

ki nds of fil ns, vams |®¢letﬂ;Lnsgame ‘dbﬂztiteﬂodtet fhafm eccurhed diai nnebédt r ode

film whereas ffected b nos sof fil that t he
gate el ectrode If'ﬂ' ) % tfﬁgm?l I rﬁy(ﬁ‘é?’él et &regefgt E[?j’sc

"sem conduct or prad¢tidaxmnsidfifecitea t Bg sene ccmﬁbﬁg& valdeheo&I Xﬁhe

transi stor 115. Since the dinensions of the fattern ossibly deviate in

di f f erent nanne#%e%l'eﬁb'mﬂ% voditagge PPy Béng £xiemest anfi #Rt t he
kinds of filns tﬁ e %”%Eh#\g%:oaﬂﬂit Qfﬁe?@&‘%rgf fhd Eded- q:tﬁi%d}‘iz ?oﬁa gssibl e.
0

For exanpl.e, in t e case e the édge i's norma orrre by the
gate el ectrode is Iimmmdwtsem Uondwatiat iohi bf) the anplgdssiebiveltage

constitute the e the | ectro il.malone. In the case of Cst,
e heetne ST 8 solned Fo9Raf mef G5beRSut s e 2Rs Aot te v oiRass: air
el ectrode fil mena sbereds &&bn&h.eCtTwavElrhgb vdluep£hend eesadtnbyugnl y the

gate electrode filmand the drain electrode film This arrangenent further
encourages fli C‘R%]‘taff%s‘f‘ifﬁ cks siven 29 dhe Eedilovingdt REUABLIR - exanpl e, while

Vts = {[Vgh - (Vsc + Vt)] X Con + [(Vs¢ + 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
tJ_:'ansistor 115 is switched from Cof to Con. Where ¢ and
B are constants, @= {Vgh - (Vsc + Vt) and B= (Vsc + Vt)
- Vgl, & is substantially equal to B8 in normal cases.
Therefore, the average feed-through voltage Vts caxt 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 arrangemeni: will be described later in a seventh
embodiment.

In this case, it is necessary to consider the

dimensional deviation of which film material pattern
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the edge for Con can be formed by only the gate electrode film the edges
for Cof and Cst are respectively formed 28 by the gate electrode film and
the drain electrode film and it is substantially inpossible to formthe
edges for Cof and Cst with either one of the filns al one. The gate

el ectrode filmand the drain electrode filmare often formed fromthe sanme

kind of metallic material, but in some cases they have different film
_thi cknesses anda5fect® thecapasitange saine Goli of ithesstorpgs cAPagiLer

di mensi onal  deyhat ifgs dilul s oar%fusff@éfnanaa%w Sof Nehdepexbh! M .

Therefore, the ratio between the length of an edge of the gate electrode
filmand the | ehgahsbéten Edije GBtt the dfﬁeqteellactaiod@a‘ﬁ [timreeh&dededges
bei ng anong the .S made to

be equal to. ﬂgeﬂafher%@t%éﬁ't %ﬁ%’f‘hwgl Ch’rf(‘ji tge;rmorf%e%%eéiatté’ 8Fectrode

filmand the | emghbe &f1etitred@er Pim¢ he:oelrsetlir&uehﬁgtfwgafwlénecﬁmofedges
bei ng anong the sum of the peripheries of the patterns which determ ne Con

and Cof respect the|Bixehdrapgistpe bHiyeshsf fLhe (haremaiiangeterrafvary
simlarly and {he, edoes Qf téleeé*fzad%effﬁﬁ'r)‘)dgo déiﬂ:Yf?:[ﬁ’ SLb! ﬁkalnso

that the influence of variations in ttern nmensi on I's el Tmnated.
Wth this arrangkeenteodé hanidetied fchtlmf(]he:dﬁmamr beférredeo aeSpixeled. One
exanpl e of the agtive

LCD t of th h
arrangerment wi Pf® ﬁﬁrﬂ‘gﬂﬁlﬂ‘ed ?%‘E%’Ffﬁ&d‘i 3 Vﬁg gn?‘ﬁgv‘i Fngetagen'

Lgd and Lst mayibeagféctéa i 4B moRE tWeSELhOSoLFiimy, thdt 1s) thal i LY,
the ratio of Lst to .Lgd is usually from3.:1 to 4: 1, and about 6: 1 in

maxi mum whil e gpterekaqrgadeufidy and ﬁpﬁrﬂw%melp&ﬁgedﬁrmmwre@reasw 1
(described lateghn £5 LefSStd by A& hbYe! vRLI PIn&f of £1ims. that is,

the gate electrode £ilm and the £ilm (hereinafter re-ferred
toas "semiconductor £ilm") constituting the semiconductor
-0f the plxel transistor 115. Sincg the dimensions of the
patterns possibly deviate in different manners depending
.on their types, it is desirable to limit the kinds of £ilms
for constituting the edge of a pattern as much as possible.
f‘or 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 f£film alone. In _the case of Cst, while the edge
is normally formed by the gate electrodé £film, the drain
electrode filmand the pixel electrode £ilm, it may be formed
by only the gate electrode £1lm and the drain electrode
£film. This arrangement further encourages flicker
restriction to a low level. 1In the above example, while
the edge for Con can be formed by only the gate electrode

film, the edges for Cof and Cst are respectively formed
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the feed-through voltage cannot be satisfactorily 29 controlled in known
configurations. It is conceivable to reduce Lgd to render the ratio of Lst
to Lgd higher, but, this limts the degree of freedom because the pattern
which forms the gate electrode to pixel electrode capacitor 123 per se
has- been already forned as small as possible. It is therefore necessary to
make a configuration that allows 0 be ggeat d be

h h
noted that the ¥écthe (ﬁaﬁ%élﬁﬁFS&gs%ﬁiﬂcﬂ%r h& dif@lﬂ'té‘r ﬁﬁ\gg’ %F’glsea?%ﬂ to the

liquid crystal gR@acd 41ans8paeant 181 Y A d¥Yib1leNRoPESIR NG eadlest BErSt Or age
capacitor nust be increased. Concretely, the pattern of the periphery may

be made in irregef @andbstzvibtyeifthen ope ofithecfhdmedalone or Tiiei gaktg, an
Hletter shape,,a wJEa Q. el =l i ke
‘pattern maybe e?ﬁl)?ggé‘]ﬂ&é G\i?ﬁ%é?ea&g%%ﬁgriré%fgg‘gd%%&%ﬁfa%[g%%??%ﬁg}%gg?ng a

| ong periphery f£somlthd 8&Ne Wiindof Ml iicgabe 18D, ibutl DR sapmy tasesrati o
as nuch as possible, whereby-the necessary Lst/Lgd ratio can be ensured.
One exanpl e of the¥ have gdffgrepk {Weqtﬁfféﬂ‘[esﬁpst frd; axR FHed £X9Png such

an arrangenent &iéﬁ#&ées&a'%i@l er ifh agubhl t RagERodI EBALnsIPREE:

however, are sonme cases in , Lst cannot be increased to such an extent
t hat the fluct udevbatbéng weuliosturindififevértigenvansiian thbse fhlmal | y

el imnated, begause.there.is_ a.testriction.on the aperture.ratio,.in the
case of transm'glg?ﬁeef ?%é%h@rgréﬁ}h??e%éﬁei Heng¥ °e£:: ge%?g%é’tf?g#‘gct ory
effects can be gxapediRttivden£iBAdnd) theBendtil bgdan aldge 69 tHwdrayal at
whi ch the fluctuation _of the feed-through voltage' in the screen falls
within an all oft8FEredpdetinnthree edges haidrg apeng; the Fasinhefs,o~f

the pattern which detexrmine Cst, is made to be equal to
the ratio between the length of an edge of the gate electrode
film and the length of an edge of the drain electrode £ilm,
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 wfary similarly and
the edges of the drain electrode film vary similarly so
that the influence of vériations in the pattern dimensions
iseliminated. Withthisarrangement, the level of filickex
can l;e furtherrestricted. Oneexampleof thé activematrix
LCD element of the invention having such an arrangemént
will 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 required is within the range from 11:1 to
37:;[ {described later). As a result, the fluctuation of
the feed-through voltage cannot be satisfactorily
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30 nuch the fluctuation of the feed-through voltage can be restricted is
defined by DO which is given by the following equation. DO=[ (Con + V
Cof) / (Cc + Cst + .Cof) ] X (Lst/Lof ) ... (4) The range of DO which
allows the feed-through voltage to fall within an all owable range, is then
determined and the Lst/Lgd ratio (and, therefore, Lst/Lof) is set so as
to neet the above range of DO Herein, t 13 / a Lof denotes the peripheral

length of the .GRRtRANafhigkrgimgontiguations eciltol® aoRosivaPle et rode
capaci tor when %élﬁ:c&iéﬁé}:&r@éﬁdéé heldaeis de'pbtocd Wd AIGhAY, Hub! At &

When setting the rang DO, variations In the dinension o the patterns
in the plane shthigllbmitalkde dedreaofdrdedowbésaisr the@at(tBrn whbthes

t bl | cul ati b bot h. Con and Cof haye to be . set,_jt nma
be simplified TOTEF RS FRFS SUCCET2HE10 B alprERedn ARl Suse  of

Con: D = [Cof/ (fd£ s hak BebRfdldeadly Hormed bSfsmdf Jas pos6ibleAn fpdex D
I's thus defined. By use of D, Lst/Lgd may be set (Lst/Lof may be set

herein). In thits pre€orenfyassaryctmmgkederepfigugasioniihpipalievws
conf i guration, ;eeulthog, d ©asy i58ldyd0anbhafifs nbtbadtith Pihehfan

constants, how nuch uctuati on of rough vol tage can be
restricted can af thneli cidmged\capagiitpire iisndeteBmbhedhretatgreetobyhel st/ Lof
= B(6.) This W iosdersolsl Shohd f8asl hhGTneTerae onty tha Do phory 31
of the storage capacitor must be increased. Concretely,
the pattern of the periphery may be made in irregular or
zigzag form, or may be holed. Alternatively, an H-letter
shape, annular shape, meander pattern, or elongated
comb-~like pattern may be employed. With this arrangement,
a configuration having a long periphery is obfained while
br_eventing a drop in 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 that the fluctuation of the
feed—through voltage can be substantially eiiminated,
bécause there is a restriction on the aperture ratio in
the case of transmissive type LCD elements. Even in such
cases, satisfaqtory_ effects can be expected by increasing
i_:he Lst/Lgd ratio to the level at which the fluctuation
of the feed-through voltage in the screen falls within an

allowable range. In this case, the index indicating how
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In addi tion, Equation (4) may be sinplified by approximtion wthout use
of Cof to define the index D. In this case, the index D is described by
the following equation (7). D=[Con/(Cc + Cst + Con)] X [(Lst +
Lon)/Lon] ,,. (7) VLst/Lgd may be set (Lst./Lon may be set herein) by use
of D. Wth this calculation, Lst/Lgd can-be set with the sinplified index

even where the pixel transistor 115 is of the top gate type in which Cof -
and Lof do not BgeRithe fAuctFuation: of Ehe| feeq yihyaugh, yoddagshepn| Peengt h

Of oL1eP3C L CT N < alk £1l{ 0 B i By DOPGRLOH T Su- P Bl BLPEDE 98Gs agpact tor

when the pixel transistor 115 1s 1n 1Tts continui t .and
Con are const anéeguatioamstuch the fluctuation of the feed-through voltage
can be restricted can _be .indicated by a sinple index ich is_given by:
Cotiton =B O 6y Bomnitgcha £ be corfefley Gabor £ea R aLekiniE)
enbodiment. In the case of reflective type LCD el ements anga4gem

transm ssive type LCD el enents, since there is substantially no
restriction on the afbepinangerefi PO, whieh aldiomsithy feed-throwgh ¥ndtiage to t he

extent that the, f t ' - gh v
substantial ly eT’? rﬁalrillg't gg&@eaqg?g’%grésgg ’%%c[a&élafc fvgkéﬁa%t%rﬁ%%g%de?%%ent of
the invention htive IgtAlgd aatiar ( andemidrefidde bastgnof) besl dett @6 a8 a

third enmbodi nent. Now, the enbodinents will be described in order. .First
Enbodi ment Fi gub® ®eet the, abe¥g Kipn9e (2% (B8 i ndieFedprtrtr 8 /of - 3598, pi xel

in the array SUBSHG B4 £ thle PBraphb¥81 MBdrideh lo€DtRby®PEern which forms
the ga{:e electrode to pixel electrode capacitor when the
pixel transistor 115 is in its non-continuity state. When
setting the range of D0, variations in the dimension of
the patterns in the plane should be taken into account.
While Equation (4) involves troublesome calculations
beéause both Con an-d Cof have to be set, it may be simplified
into the following equation 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 may be
set (Lst/Lof may be set herein). In this way, Cof and Lof
can be detérmined by only pattern configuration, re;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 w (6)

This will be concretely described in the first embodiment.
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according to the first enbodi ment. The whole. structure of the active
matrix LCD elenment of the first enbodinment is as shown in Figures |la and
| 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 substrate
has, for every pixel 111, the pixel electrode 4 consisting of a

transparent el ectrod a e _pixel transi r 115.that, i ovj ded in the
vicinity of the int g?s@%’r{%ﬂ°8f‘ éeqs“cﬁﬁic"@ Iﬁﬁg i 0% %) %ja"fpzlﬁineed g‘.’y In the
present enbodi rEgProstiatiior wiltthdnti a6 of 1&of Stdfdefli okt aABERIP. t YpE.

In the pixel transistor 115, a sem conductor 134 is forned so as to be
| ai d, through aFr thiflcasiengthel dndastD sk iipscrikad dYgibe Epileying 6

whi ch projects &éégg%ﬁmiéfue line 5 in a plan view. There atre forned a
source el ectrode and a drain electrode 3, one end of the source

el ectrode 2 being copnecfeénypcbaes ofst thecapwppsed[ ensls ofLédE/Lon]
sem conductor 134 while one end of the drain electrode 3 is %onnected to
the other end of the senm conductor 134. The ot her -end of "t Add)sour ce

el ectrode 2 is CoN/sd afhyl Bel 58t SOUS €ALAA MRyl beTHEL Ald¥L1n LB @kel H£ drain
electrode 3 is lLocated under the pixel. electrode 4 through an insulating

| ayer . (not shovih) &ddh dddsecedgulotipe . plgsl/ Lodecprolie aeyi withctheact
hole 9. The ga_z%ﬁneé‘i()%j?e{&)‘l%dt&?c %! wﬁ%ﬁ&%ﬁ?ﬁ:eﬁgéa??éa&rsﬂs%%ﬂ i1g”i‘l;“' y

constituted by apped portilon ere éctrode o and the
sem conduct or. Iégglthadoprgdtiectghain whaladotsHdrddofrdo noesubppadtialpyxe
transistor 115 in a plan view Reference nuneral 182 desyggates t he

periphery 33 dt*1%% gHeredPedtablis the pesipheratippghh oXthe PBELES8 when
the pixel transpsied sdimsithel ghtd 81680L688 bS5k £18F€rode capacitor’

when the pixel transistor 115 is in its continuity state.
If Clc, Cst and Con are constants, how much the fiuctuation
of the feed-through voltage can be restricted can be
indicated by a simple index B which is given by:
Lst/Lon = B T e (8)
This will be concretely described in a second embodiment.
In the case of reflective type LCD elements and semi-
transmissive type LCD elements, 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-throug.h voltage can . be
substantially .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 ordex.
First Embodiment |

Figure 3 is a plan view illustrating a structure of
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the length of the periphery is. designated by Lon. Reference nuneral 183
desi gnates the periphery of the gate electrode to pixel electrode
capacitor 123 when the pixel transistor 115 is in its non-continuity state
and the length of the periphery is designated by Lof . The concept of Lgd
I ncludes both Iengths Lon and Lof . An independent capacitance line 118
Is formed in parallel with the gate |ine 5 and the storage aci tor

fornming i ndeperﬂ@ﬁfeéﬁémwu‘i’??%ﬁ‘?@ﬂanéé’“é(ﬁ“Hﬁfé'ﬁ’e‘rfé%ﬂ epaRbcit or

el ectrode, on gatdaly Xo ik fir}qq,ogmglagmgﬁgam tance line 118, the
portion being located wthin the pixel 111: A storage capacitor formng

pi xel el ectrode 131The whaile stencthee ufothgaatdyecmabrik 0P efjlement

i ndependent el ec de 107 .t hr an_insul atin shown) . and
connected to the‘L' ﬁ%?e %é'fs@c??‘gﬂggﬂe?ﬁrgﬂ h°§8n?’¥e‘fiétb't .awao}ﬁed
bet ween t he stcaﬁ&mwaaebua&ivtagynhﬂaurwﬁ@mm aala%hhqdceﬂ.gzhaaé the
storage capacitor formng pixel electrode 131 is the storage capacitor

122. Referencethr®exrsen18s nss §haress dpehgsdi-phkeferringdo 51-9\133%
capacitor 122 a e {£d F}@e}: Lst Next ,
there will be eg:c)tr ?bedﬁt he rag{ F%ggé?ﬁé%n yflo%e??%ﬁgg} tLeeldﬁ%( ﬁe pattern
for the gate elmtxebmetqtqmdeen cehststibug a:lapa(tmlsphi-ananellehemwel phery
| engt h Lst of forth tor e capacit 2, Which is one of
the features of‘”f‘ﬁ'él[2 é‘ g‘?ﬁtg pXe. ﬁrg\ﬁé%:i"fﬂ%?iﬁt'“fﬁ% i ndex
D given by Equast ahe iﬁ):e.’éﬁé&&ioﬁ &antzt,aeae 1iMgUr ena & a1Rkos . of the
i ndex 34 B given by Equation (6) verses the DC offset. Fligure 6a, 6b and

6c show t abl es Bt thieePEasent Ambgdimentopthenpi®al teansiationi ki smim 98l ues of
maj or para”Eteréhéf%éitaﬁ*é&%éh€&552 In the pixel tramsistor 115, a

semiconductor 134 is formed so as to be laid, through an
insulating £ilm (not shown), over a gate electrode 6 which
projects from the gate line 5 in a plan view. There are
formed a source electrode 2 and a Qrain 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
end of the drain electrode 3 is located under the pixel .
electrode 4 through an insulating layer (not shown) and'
connected to the pixel electrode 4 via a contact hole 9.
The gate electrode to pixel electrode capacitor 123 is
mainly constituted by the overlapped ﬁorti_on 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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of fset, Figure 6a being a table for the case where Cst/Cc is 0.5, Figure
6b being a table for the case where Cst/Clc is 1.0 (normal value) , and
Figure 6c being a table for the case where Cst/Clc is 1.5. Figure 7a and
7b show tables of paraneters used for calculation of the paraneters shown
in Figure 6a, 6b and 6c, Figure 7a being a table which mainly shows

assunptive val ug or__design par ters iIle Figure . 7b.1s . | e which
mai nly shows pa?éﬁ%?eqras eo%?%‘l’ﬁ’é%‘?? ° Rike c%%?%gr‘g#je 83?83?§?F&%§Fw l@)ur e B
rLs aplan view eoWiikl aransictdre106 idealbtiAgRntanaditiyostahenande

optimumvalues for flicker restriction shown in the table of Figure 6b
are used. Fi gurtheleagghefthepaninheny tafenigratedpyien. xRefkereneegure 8.

Figure 10 is a ﬂﬂ%%’i;)?ﬂ’?ﬁb%?gﬂt%s hd gg&%ﬁe% Jé]@hétgyt%ggfgég?&'éor when

t he m ni num val ues r restriction shown 1n the t I gure-6b
are used. Figureo pixel elgitamde eapatibtwnd23 wienthenelxedf trthnsisbonge
capaci tor when }he naxi ngm val ues for flicker reséri ctioon shown in the

u

tabl e of Figurel®h Hr d0udhf o RAE I 4TS SLakp ARG e denete ofF  tR®ure of

a known st or agepe £ 9§ae!smﬂhaee&bgr&loferrb@ﬁé%ﬂbepwf@g@iue.ﬂaaébe i ndex
D given by Equation (5) and the index B given by Equation (6) to an

actual active nke¥hlepgthglopeard Lofe Ar[izdepssdept dnnagidiandeclinelex D
d the DC of f | ff
an € 0 Sﬂ% #B%or gg‘ﬁ%a%ﬁ%fgﬂh Bndthdd'f1 nd t;l?rfée g }“ﬁ%ﬁ?%

cal cul ated, takin t he e active matriXx
account. 35 Speapdciiaird formhegelndeprindenthepscteode A7l s aEbrwieid) ast
being varied'in t[};é;ae cases, that wh ere Cst/dc

§ i;, gre IC_:s‘;/CIc was 3.5, whe
was 1 (normal VAR gEdenarfiafte carestrer e1gatr 9. & POFEPBNehi BRe bet ween
the index D andiﬁci@pendent capacitance line 118, the portionbeing located

within the pixel 111. A storage capacitor forming pixel
electrode 131 is lald over the storage capacitor formin-g
independent electrode 107 through an insulating layer {(not
shown) and connected to the pixel electrode 4 through a
contact hole 132. Formed between the storage capacitor
forming independent electrode 107 and the storage capacitor
forming pixel elect_rode 131 is the storage capacitor 122.
Reference numerél 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
electrode 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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DC of fset and between the index B and the DC offset where Cst/Clc is 1.0
(this is a standard design) are plotted in the graphs of Figures 4 and 5,
respectively. The maxi num aptinum and m ni mrum val ues for main parameters
relative to the DC offset in flicker restriction are shown in Figures 6a,
6b and 6¢. Assunptive values for the paraneters used in these calculations
are shown in Figures 7a and 7b, A DC offset verses index D _curve 16 is

attained from PBHELYeR by Eagrtion (6] ¥graesthe DopEhsetr v & 49878 PAncti on
havi ng the mini gyanekdendReEatlds of YmBLLAER valiledOVEY eIl vatiss

plotted in a graphwith the DC offset entered in ordinate and the index D
entered in abscaaéanmuEnmmluﬁsmgmadozt paffgme DI pirfedative taidhe PEct
cause of flicker_gnd. r resen ffere es_in rratlo ??

Fg ﬁ 17 i1s

feed-t hrough voPF&ER®- grﬁrr? ﬁ DE° Sf? e CoESI erancgs

the |ine whichisngisargaguirBest lb@ihgoi ﬁatneDﬁqﬁfﬁweebaaa whdhcstlcaker is
detected. Wiere the intersections of the DC offset tolerance |line 17 and

the DC of fset véfsked (ReERalyaingk. fﬂda?’bg‘F”é?Jt‘é’s'éﬂ'éﬂ Byabhe fofdPenax,

flicker is not | Lthig t D <
Dmax. In a grapﬁg\%fﬁﬁ%ﬂ% JSCQS fs\g!tLs gngergﬁg{l%%cg)?gl nat e-mapsths, t he |§dex B
entered in abschsmimemmmusqdElogwaaltfnla‘laidiocﬁfﬁeepammtr sHewnB curve
18|safunct|on Vi n m nj val ue en B i pt_a ul.ges out
downmardly - 3o At e RpAAL 8T i3usP 14651 srvarde vAlth BAcHTY, nov
17 and the DC oéﬁsa& a)s%rua@'i:iwdﬁq&s:ﬁwae%&g&rﬁaMaeamWnﬁmmgﬁkbcker S

not detected if Bis within the range that. satisfies Bmn < B < Bnax. In
t he above cal culBt 8 tahie whfch B'Pif‘ﬁéf PhOYs fRa¥ameters obtained in

the course of calculations. Figure 8 is aplan view showing
astructure of the storage capacitor when the optimum values
for flicker rest_riction shown in the table of Figure 6b
are used. Figure 9 1is 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. Filigure 11 is a plan view showing a structure
of the storage capacitor when the maximum values for £licker
restriction shown in the table of Figure 6éb are used.
F_:l.gure 12 is a plan view of the structure 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 actual active matrix LCD elemént, the
relationships between the index D and the DC offset and
.between the index B and the DCoffset were calculated, taking

. the design of the active matrix LCD element into account.
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at which no flicker is usually detected.is said to be about 100 nV (0.1 V)
and therefore, the DC offset tolerance is set to 100 nV and the maxi num
anount 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 pixel electrode capacitor 123, is set to 0 5 umin view of

the controllabilities of |arge-sized photo |ithogra appar at us and -
processi ng syst3pecitica¥iy. thﬁspm@tmwﬂl&mwﬁgea Q\k‘!e%f"émhnbs‘:a her

maj or design [ ter S ws F 1 pF,
Lof = 25 u m gg?me‘?%eﬁaﬁnaﬁhrigs%ggéglzth% Eisn'aq{hje/&% ch?ie:suI??QDm' n

and Dmax in theocsnswheter €s€tldckwasi B (hotmalaralde )/,0anddiilerdbcsegprcti vel y,
as shown in Fi gures 6a, 6b and 6¢c. Bmin, Bopt and Bmax are_ 13. 7 20.0 and

27.5 respecti ve#§ 1i%r t fbecxedafihepehins eetvean the iRAex. D AR thfeyes D
and B take theipcgdiddiThkadl bewdéllithe PHEBX B dnd the B osdPet\BRER NE

I ndexes D and B take their optimum values (1, Bopt), Lst is 500 Un and-
where the i ndexést/@.arid: B. Oa@t$@sratmmm¢ahm&rfé DiwtteBndn), Lst

is 87 J Lm e cas art_ ( rative exanple) ,
Lot s 150 um ERE sERde tr FAopRan’l AR 1 naerRask tEoLE e S R g y i h
the first enbogptmiim dnte midlimanOiraliésSteF agelr aadieteee relhbevel i quid
crystal capamtance Cst/Clc) is set to 1.0, the 37 peripheral |ength Lof
of the pattern BP thePGafése é&t’?’o’d‘é‘e’%Bef)?’i:b?t:b?’é&f-'ﬁ(?d’é’"(Pa’FfaEFQBF"EZB in

the non-continughy er5hali%sss 3Bsubmdtiveira1ddyl doietRE d¥tidterLagbE Lt Of

the pattern of the storage capacitor 122 is set ‘to a value wthin the
range of from 342 these GBVcyiatiyns aree shownetini Fdguresi ZRepndafbbe

restricted wrthin t hi BJ:' beJteverses index D curve 16 is attained from

the results of the calculations, which curve is a function
_having. the n_t:l.n'imum valuewhenDis 1 andbulges out downwardly
whenplottedinagraphwiththeDCoffsetenteredinordinate
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-througﬁ voltage
within the screen. A DC offset tolerance line 17 is the
line which indicates the 1limit of the DC offset at which
flicker is detected. Where the intersections of the DC
offset tolerance line 17 and the DC offset verses index
D curve 16 are represented by Dmin and Dmax, flicker is
not detected if D is within the range that meets Dmin <
D < Dmax. ' ’

. In a graph with the DC offset entered in ordinate
and the index B entered in abscissa as shown in Figure 5,
a DC offset verses index B curve 18 is a function having

the minimum value when B is Bopt and bulgds out downwardly.
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range. On the other hand, restriction of flicker has proved insufficient
in the case of the prior -art. Next, there will be explained an exanple in
whi ch the peripheral length Lst of the pattern form ng the storage
capacitor 122 falls within the.range of from342 Amto 687 am In the
first enbodi ment, the peripheries of the patterns (the storage capacitor
form ng |ndependent el ectrode 107 and the storage capacitor form ng.pixel

el ectrode 131), "BfFe R ARtaReestdrageotapiRi RO o et dorderesrredipg

i rregul ar shape; RS iAW b8 JEEBEE varsbBeifGYx B %&%swgaw%nh%qm of the
peri pheries. Figures 8, 10, 11 show the planar configurations of the

storage capaci tBmax{ (.frlmcrkgrl i\d@p@mcm@wrmde wiXhimtheeangeothgt
131, where Lst is 342.1 m

t f
(ng??esg:)ndl (rjnémfg {’ﬁéi( nﬁ"‘ﬁhﬁ/ Iﬁeg Ftﬁm n, Bmn) of the indexes D and B),

where Lst is 500 Am étexom@aaeadlmdxﬂattimsopéwumn\mlm&n@lnc Beebrtof the
I ndexes D and B), and where Lst is 687 Am corresgondl ng to the maxi num

val ues (Drax, ®hashicdfne i ickesxis usualdyplets d6isRNq Lo abeBtt i onal
structure of t hf%§tnw alg)ed.g@ﬁagh& Nhereedrd ! Qﬁ%e { TAYMINRedg0f, as

shown in Figure an i ndependent capamtance |ne the storage capamtor
formng . 38 i ndepemdnentooemcanﬂdaéoﬂaxmmmom&ubataagiitim 1AW af

non- doped sili c I i.con film whi ch e_as

seni conduct or f Aqehéegf’ggﬁ gg‘% r‘f%r’"r;h ggﬁeﬁcre‘?eét‘t 5381&31; a
passivation i nsyhatéﬁﬂsf Ebﬁh8,than¢totrhgeplda$aoalt@i¢ e dnat Bpécgate
constituénts having been successively |lanm nated.on the gl ass substrate

110. The stora@%eﬁh’f)‘a@?t‘@rpf-!wh?@%%e epperibeE 129, 1§ sehixPef
L’-m in wview of the controllabilities of large-sized

photolithography apparatus and processing systems for, for
instance, dry etching and wet etching. Other major design
parameters are set as follows: Clc = 0.1 pF; Cof = 0.01
pPF, Lof = 25 fm; Sof = 36 tm?; and ASof = 12. 5 Lm?. As
a result, Dmin and Dmax in the- case where Cst/Clc is 1.0,
~are 0.70 and 1.36 respectively, as shown in Figures 6a,
6b and 6c. Bmin, Bobt and Bmax are 13.7, 20.0 and 27.5
respectively, in the case where Cst/Clc ié 1.0. Where the
indexes D and B take their minimum values (Dmin, Dmin),
Lst is 342 tim; where the indexes D and B take tﬁeir optimum
values (1, Bopt), Lst is 500 m; and where the indexes
D and B take their the maximum values (Dﬁax, Bmax), Lst
is 687 #m. 1In the case of the prior art (i.e., the
comparative ex'ample) . Lst 1s 150 (m, the index D is 0.33
and the index B 1is 6.0. Accordingly, in the first
embodiment, the ratio of the storage capacitance to the .

liguid crystal capacitance (Cst/Clc) is set to 1.0, the
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to the pixel electrode 4 via the contact hole 9 which penetrates through
the pass ivation insulating film8. The storage capacitor formng p

el ectrode 131 is forned

capacitor form ng independent el ectrode 107. For conpari son purpose,

Figure 12 shows the configurations of the storage capacitor

so as to be one size larger than the storage

xel

form ng pixe

el ectrode 131 and the storage capacitor form ng i ndependent el ectrode 107
of the prior arPeriphaxal Lgpgth LofHof khe pattgERAf hegate elgrlrede (he

respective pati{erns of dNgdi d@_éﬁ%_@dl%‘i»d 1% {:I.Ee&ﬂ%aﬁﬁn§ﬂhﬁttiﬁh§t}lo

(see Figure 9)

are perspectively illustrate ferent Kkinds Of

|1 nes

(solid lines angtdt®ks déthas di ifmws aarid ithe peirdphesal lenditht Leet bg depi ct

th d f th fil t I n Fi 9, t cont oyr . of each f
battern is dephRt RATHPTRL G e BEBEAAP FRAGAF AT 042 17 Fa) X

Sk i+ BeJuFe BY3rHet

cases where Cstyfigid ScHb Ta248 wteef_eo&lsim Em kd &89 uill® RAthPRREEL

of the storage

capacitor formng pixel electrode 131 and the storage

capaci tor fornéegtingrpfildehercrarthoaestgicied vhERin Wierpldpwable

case descri bed

the mninmum op

flicker can be
| east in cases
flicker can be
el ement such

m and fax! num val ués exes an
iwstff e beh b ithithe I dgehefalthewpkliexrr arge. Ther ef ore,
where Cst/Clc is within tMraneofHomQ%%%$5,
restr Ne¥&d THPERi FithP o 9REBIES ATy SRS i yrLiRB

fromO0.6 to 1.5caparetter ddk Ealilish wilikhipathe rapg€sef Fxom 342 Um to

6‘87 Lm.
In the first embodiment, the peripheries of the

patterns (the storage capacitor forming independent

electrode 107 and the .stora.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
(corresponding 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 {Um (corresponding to the maximum values
(Dmax, Bmax) of the indexes D and B), respecfively. The
sectional structure of the storage capacitor 122 in these
cases is comprised of, as shown in Figure 9, an independent

capacitance line; the storage capacitor forming
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As has been described above, in the present enbodinent, flicker occurring
inarelatively small liquid crystal panel can be restricted wthin the

al | owabl e range by use

of the sinple indexes D and B. Second Enbodi nent In

t he second enbodi nent of the invention, the pixel transistor is conposed
of a top-gate type TFT and D defined by D= [Con/ (Cc + Cst + Con)
(Lst + Lon) /Lon) (Equation (7)) and B defined by B = Lst/Lon éEquation

(8)) are used irdeprpdant fedreqtr@ideadPiy Ao%e bR cihaHe Fing Eldm
.feed-th h , d
ee r OU?S ‘S’xl?éﬁi 7l {@Q%Efcéﬁﬁmﬂ%ggd@@f@ﬁe&gkii h'istilm fﬂ‘ﬁPiglﬁO”

formed from pol yesvé ae@emmndubtbbemm,gaieestqwgaadpa«yptcﬁfotmmngat e
no overl appi ngb{o)arts wher e agate el ectrode.and a drain

ep dasulating Eitm &: 88dTETs do

enbodl nment

type TFTs have
el ectrode are oRE¥ehsiesFtreds

I Men nera

Lh aPefsivak

X[

hiof the

not have the capggiLaRse ¥abUerS®E 42ngnRab! BbRsPeELBREE 2haltERGt BebRf Of

the gate electrode “to pixel electrode capacitor in the non-continuity

state so that slheceﬁﬂdm@hsrlllaandla&e@ep@r theecdlagstsnbstnaaiddOcantibe be

used. However,

5 gi ven by EquattORETeFaRpELEEF meariny Prrd: s158krPn 281 Ad beRRBrtady "™

pattern periphetal thengiellenestrotie gaﬁeaetnst cofleat® Roxel sewRithode

capaC|tor

in

the continuity state, these i ndexes may be used for

i ndi cating the BeRpEEatps FE&'PPFEFP&P%?F%‘F%“W‘UH%‘AHWQ filpfle The

f eed-t hrough vol{gsfgae

VETh N E3emAngCh1kbRNS18EHFoad S F3OTROEENEE 2

top-gate type TFT. en the I nventors “actually calculated the relationship
bet ween t hese | selexds beone sheedargeiddian thihstoregatapachbox foemingul t as

in the

independent electrode 107. Forcomparisonpurpose, Figure
12 shows the configurations of the' storage capacitor
forming pixel electrode 131 and the storage capacitor
forming independent electrode 107 of the prior art, where
Lst is 150 £m., In Figures 8, 10, 11 and 12, the respective
patterns of the films laminated on the glass substrate 110
(seeFigure 9) areperspectivelyillustratedwithdifferent
kinds of lines (solid lines and broken lines different in
thickness) to distinctly depict the edges of these f£ilm
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/Clc
is 1.5, the peripheral shapes of the storage capacitor
forming pixel electrode 131 and the storage capacitor
forming independent electrode 107 are formed similarly to

the_case described earlier, such that Lst takes the values

' corresponding to the minimum, optimum and maximum values

of indexes D and B, whereby flicker can be restrictedwithin
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first enbodi mrent was obtai ned. Although the second enbodi nent does not
show an exanple of calculation for obtaining the relationship between each
of the indexes and the DC offset, flicker occurring in conparatively spall
liquid crystal panels can be restricted wi thin the allowable-range by the
second enbodi ment. Third. Enbodi ment Figure 13 shows a plan view of a
structure of a pixel in an active matrix LCD el enent according to the
third enbodi ndfte GLlo¥@blLe, &MPEn. In Figures 13 and 8, like or

equi val ent  comonent g gL gedes! 4R &k Dial LkEoSVHBLE! Cat )14 85 S AT 551 ve

type LCD el enent of rst ment own 1 n Figure 8 tor exanple,
Lst is increasdhhe pngekofgtrbn mesmherw,offmjmkepabaarueofestm@ten age

capacitor 122 irrequl e ar of the storage pc'tor 122 in this
case is the safg Paﬁg? a0115' i&?ﬁ?g‘a?&l’ %ﬂ’é’ﬂg" ﬁ %'éftjlﬁé' T?“&/rﬁ‘b‘ﬁ‘ has no
pattern irreguliidt ¥heHPHBYRTB £411QVEEbORaAL1EYVED wit1BG thEl Fingedyces the
aperture ratio conpared to the prior art, in spite of the fact that the

area of- the st(ﬁ%eléaiifaéﬂ‘ﬂilﬁzhao&dmtb Eahhgeubptiantiallyswhthin but abl e |
Lo the presence,af (Lig.ShOALS, G2RAELL0Ts JLOLULRLaRAAE hiSheShe W11

Referring to Fi gure rage capaci can be med W t hout
provi sion of tdfe ctorcage capacitor formng pixel electrode 131. In this
case, the storage c ga0|tor 122 i s fornmed between the Plxel electrode 4

and the storage caphtPesPHSISTRFIReERrPOER edPOFPTeSE  IppbdipRAt.

capaci tance in fgiickeérAYReduTridgTA aNek1aRiYel Pl BHAN1! DEqaRE Ectpsth Rl i NY
film11l but also through. the passivation insulating film38, the gap

between the elRanelogesd ke resitnicted vhthin dhegaliapable GrangEpbyuse ge
of the simple indexes D and B.

Second Embodiment

In the second embodiment of the invention, the pixel
transistor is cqmposed of a top-gate type TFT and D defined
byD=[Con/(Clc+Cst+Con)}] X [(Lst + Lon)/Lon} (Equation
(7)) and B defined by B = Lst/Lon (Equation (8)) are used
as indexes for indicating how much the fluctuation of the
feed-through voltage can be restricted. Eicept this point,
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 é .gate electrode and a drain
electrode are overlapped 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
so that the indexes D and B determined by these values cannot

be used. However, since the indexes D given by Equation

‘40



and, in consequence, capacitance per unit area becones small. Therefore,
-there arises a need to increase the area of the storage capacitor formng
i ndependent el ectrode 107 to conpensate for the small capacitance per unit
area, which entails a drop in the aperture ratio. To avoid this, a nethod
I's usually taken in which the storage capacitor form ng pixel electrode

131 is provided so as to be connected to the pixel electrode 4 through the

contact hol e 1307hrnd the indende diyemcbyoBauzbien (&) pxe BeLinedsk®rage
capacitor forng | t 1 @di:nﬁ r ht rmng

I ndependent el g%:'??o ﬁd‘f@%t E\'g?ﬁfséé'r‘rang rrer'lct%IQ! ?%gig?l%?ga’e?égﬂgfgi tor
122 is formed ay ofhtheHatidelgateodensaipidixelgeiedtrdde smplatditoa dnop i n
the aperture ratio due to the decrease in capacitance per unit_area can be

prevented. The HMovECRELRBYEY hshater, these RE tRBYf B8 AFY £9Fobl em

The storage capgediddti Ry Bnad adRigkek SFCFd&Ofctiohl e ERubeuatiByhat
| arger than the storage capacitor form ng independent el ectrode 107 and

the area 13la off the ferd-dhaoagh wHade cevénwhendhe xixebtoansddbonr3l, by

which the storage capacijor. formn i xel el ro 131,is.larger_-than
t he storage cap:g%i(ff’omrlp ?soer&m"r_\fga'l ﬁagﬁgﬁggnﬁ%ﬁec rbdgﬁefo%,hei ﬁ'é‘r’%ggcérs'si n .
proportion to L&dtuadBlycabsulated theielatdopshlpnvernh chésdihdekegure 8,

the area of the storage (i‘%paci tor form ng pixel electrode-131 increases by
the amount cor?®dB8PGP &etthesﬁb?%i‘%b’eﬂlﬁbltf‘%ﬁa%d’?sﬁ’rt a8 A&y BRfice with

the increase, .tfgrfPeehBbimdhtO wECT 88658 nea S NAG thoaghN &d VEeb¥hE LCD
el ements require an aperture - ratio no less than a certain value, the

requi renents foembediméntdaes Maotn@dhewliagc exemplienofheaflcndatiahofionent
cannot | ébtaining the relationship between each of the indexes and
the DC offset, flicker occurring in comparatively'small
liguid crystal 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 an active matrix LCD element according to the third
embodiment of the 1nventioh. In Figuﬁes 13 and 8, like
or equivalent cqmpone_nts are designated by like numerals.

In the transmissive type LCD element of the first
embodirent 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 wh:!.ch 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 storége capacitor 122 does not change. This
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be satisfied. Accordingly, the requirenents for the aperture ratio and for
the level of flicker are inconpatible wth each other in sone cases. To0
solve this problem the third enbodi nent provides a reflective type LCD

el enment. Morre specifically, the pixel electrode is conposed of a
reflective filmso that it also serves as a reflector 14 and the periphery
of the pattern of the storage capacitor 122 has an irr%%ular shape wth

prol onged Lst. ¥ ahtmiputaplente the presence of ihe storags feeacitofake the

aperture ratio § 1 e val 29 bgpgasily
set so as to ma %’ﬁf\%%&g&&eaggcfﬁgﬁé%ﬁ{( Dkggeléoﬁrrg{’(e t ue- val ue of the

i ndex B be Bopttorvwge cagmglitorf 122 kean denfbrmedsiithoutd porovihsdon of
possi bl e. Fourth Enbodi nent Fiqures .14 and, 1 how pl a e

e ructures of Ehe AEOToRstaprcy tpEmma R dat o EarFEoRE o Er fhhe

enbodi ment of t&gsd N¢ABLd Y ragPespaéLedt Y 22M PE6Emdd detdden NS paxslr uct ure
of a pixel near by a termnal and of a gate signal, whereas Figure 14b

shows a struct Pte@tredei telandetite hptaragpplGpracd toF FREWERE BLEAAI . In
Figures lda, 1#391;%& %Sike rnc%qeuyakgaaiggﬁrp&@ﬁ@?as aeséjfé?ggﬁéﬁd by
ourth enbo t he

| i ke nuneral s. e I ment provides an application o
i nvention, in wethnlpdhreaghridiegpphinsubabting §1hnill hietghl g bheoughe

i agonal | engt hEBP PRES T te, Tnritting, B15 o the She brEnASn S oLy oo
14a and 14b, t&Lestf6dde c6aBBELLEIng N SiotdicBapEENtoL 122t 19HRrgd 07 S
provided with a capacitance inclination correcting .
and, in consequence, capaclitance per unit area becomes
 small. Therefore, there arises a need to increase the area
of the storage capacitor forming independent electrode 107
to compensate for the small capacitance perunit area, w_hich ’
entails a drop in the aperture ratio. To avoid this, a
method is usually taken in which the storage capacitor
forming pixél electrode 131 isprovided so as tobe connected
to the pixel electrode 4 through the contact hole 132 and
the storage capacitor 122 is formed by the storage capacitor
forming pixel electrode 131 and the storage capacitor
forming independént electrode 107. With this arrangem.ent .
the storage capacitor 122 is formed only through the gate
inéulating film 11 so that a drop in the aperture ratio
due to the decrease in capacitance per unit area can be
prevented.
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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section 15 and the storage capacitor forming pixel electrode 131 is forned
- so0 as to be sonewhat larger than the total of the storage capacitor

form ng i ndependent electrode 107 and the capacitance inclination
correcting section 15. The fourth-enbodinment is simlar to the first
enbodi ment except this point. The capacitance inclination correcting
section 15 is formed such that as the pixel to which the section 15

bel ongs i s cl ostfonage [capasitorafosningiPixel plectFHofeal3l .t hE whieb of the

section 1515 S LeLradlBLEbain:SdlutSly pElO8I ok £rbdE 158'4Y DRkgerd Of

the gate signal has a's r capaclitan va t Inits stora
capaci tor 122. tKanihe@uetdlyge aapaedrtohr forkimgtindepehdent plaetredeser to
the term nal end of the gate signal has a higher feed-through voltage VWts

so that it becoltd JosTepses: tn REARAIANtP 8t he AFeR BRIy 361 ¥8be. The

val ues of the I'ndexss Raatad stidhoh 26 F U8t ket dreldsWne Brbbge
capaci tance value Cst of the storage capacitor 122, as apparent fromthe

assunpti on t hatcagsaciter £omisteamixelhiedegtrodpt 13h bacngasesdbYithe f or

deriving D - [Cof/ c_+ Cst_+ Cof (Lst. + Lof) /Lo Eguajion (5))
o B 2oLot Lorhedih crorTetngndiid, do e (bEp1dnds lretfldn el Bla o ()
accordance W t hacdedscd Wit the inereasel, thedpaltinl rsticlebbbaises D < Dmax

and Bmn < B < Bnax which have been explained in the first enbodi nent.
Concretely, as $ERfe treRsmigsive Y¥pe eApments;Tequing AN-APSREUFRr to

the term nal enga@io thif 108kCtEA8 R IceRnid vARLS EMtne HedRiirehentBEESEOT €,

even when capacitance inclination correction is done, the level of flicker
can. be restrictie indekeas D ard Bldigqisised tmyhe first embodiment cannot

be satisfied. Accordingly, the iequirehents for the
apertureratioand for the level of £licker 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 of 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 so as to make
the value of the index D be 1 or make the value of the index
B be Bopt. As a result, flicker can be restricted as much
as possible.
Fourth Embodiment

Figures l14a and 14b show plan views of structures
of an active matrix LCD élement according to the fourth

embodiment of the invention. Specifically, Figure 1l4a
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To conpensate for the rechargi ng voltage, capacitance inclination
correction may be effected on Cof or.Con of the pixel. transistor instead
of Cst. In this case, the area of the capacitance inclination correcting
section in a pixel located closer to the termnal end of the gate signal
may be sinply made to be larger, as apparent from Equation (1), whereas
Lst is nade, sinmlarly to the preceding case, to be smaller for a pixe

closer to the t¥WHA sE¢FHcEAre; pE JRixed §rar. O¥i 3 (teuinad 98% °Fi Bures 15

to 20 are plan yifyei§a6Y, WhAWeRS Pigild Yo $hdwdla StPELEhré B pakbi Ve
matri x LCD el ement according to the fifth enbodi ment of the |nvent|on In

Figure 3 and Fineardyls $epply dn&efothemneabégnaborrphnmyrear Ma.

designated by |jke n r It _shou e hoted t rage
capacitor 122 iihhhﬁg fé‘kfo°§0°q‘6 Y?/P °nls ‘i%“ém&eé‘rtgg?r@aégg%' r m ng
[ ndependent el wfrpﬂee merdBLsshown, while the st orage capaci tor for m ng
pi xel electrode is omtted for the sake of si nmplicity. In these figures,
the storage capacit oFRpdiauTid Pnheéé'n%htproeﬂiéeﬁrwepmé#c%ipmfchbed by

solid Iine and m&bﬁﬂj Thfnfhﬁgﬁhe@i&%d' voq([eln%s %
configurations tor e pattern formng t St rage capacitor 122, these
configurations mlinﬁ-Mmgerrhepectphemdtﬁ:leng-cnselememha:rf tt:lhe poimthart As
ef fective planar o&n{ eq‘g‘_dgitlonslhaw ng zon&_e ‘g‘?“ h rqﬁ %E‘gt? JE
there are propo¥ePdH a5 fhlarge: idze, e'éﬁrl %"ﬁ‘fg‘e 2 eEP8ngul ar
projections as s&heud iis1 §iGisesBoratd Let hssamsiaumg@aswmmaha Figure
15, Hletter shafes such as shown in Figure 16, annul ar
. the storage capacitor forming independent electrode
107 is provided with a capacitance inclination correcting
section 15 and the storage capacitor forming pixel '
electrqde 131 is formed so as to be somewhat larger than
the total of the storage capacitor forming independent
electrode 107 and the capacitance inclination correcting
section 15, The fourth embodiment is similar to the first
embodiment except this point.
The capacitance inclination correcting section 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.
Consequently, as seen from Equation (1), a pixel closer
to the terminal end of the gate signal has a higher
feed-through voltage Vts so that it becomes poss_ible' to ‘
compensate for the recharging voltage.

The values of the indexes D and B vary according to
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shapes such as shown in Fi.gure 17, neander patterns such as shown in
Figure 18, conb-like shapes such as shown in Figure 19, and hol e shapes
such as shown in Figure 20. Wen the storage capacitor form ng i ndependent
el ectrode 107 is forned into an Hletter shape as shown in Figure 16 or

an annul ar shape as shown in Figure 17, it can be partly |apped over a

bl ack matrix, sq that the aﬁgrture ratlo can Increased and _an el ectric

field shiel di nCRATIRE R the QQHﬂQﬁ§qqqﬁaﬁ?¥%$ BBt oSt HRY. sEPRage

Enbodi ment Fi g%ﬁfa@ﬂ@o@&@ﬁlhsswaaeﬁérfwwﬁl&fasasnﬂﬁt%n thaesestor in
an active matri CD el enent according to the six enmbodi ment of the

i nvention, Figue 2lxdeitagta Pk esevmphioradelingureorditions fecrti onal

view taken al on XXl b of F| ure es 2 b show
46 a structure ‘?rJawGl%Page[%%%yi:& FAtthee ég)tall \#e: ﬁg{sﬁf Eﬂﬁg?g?éllzre
according to theE@a(tﬁiqul)Mad-tmlmmnqaauoﬁl 06y . 2Amuei tRea pI an

view while Figure 22b is a sectional viewtaken along line XXIlb - XXIIb
of Figure 22a. YAHie &f Lsi3dsyadsospetnolP feqanfanse ¥iithy cbangeft 1Bnal-

pi xel transi Sté’é Ft!cg%r @a@ﬁé PRLOW bt F) el BWiW“k' 8 FME andlemin 2

sectional viewta en along lirne XXI'l'lb - XXI'lIb of Figure 23a. Figures 24a
and 24b show a saﬁunmuxwhbchaavednusnexnhainedénageatapatemboaiﬁegure 24a
bei ng a pl an ure 24 a _sec}jonal eM/t ken.al o l'ine
30 Vb - R SRRl e E MRy LS RRa S R ANED) BuBd
respective pattsaseditot tie Ebhﬁ&nharazfmbectwgategémﬁﬁubstar ahaldee
perspectively illustrated wwth different kinds of lines to distinctly
depi ct the edge¥®l®t ISitescTROTATRES « VR VhAR MapAtangs 10shinattoand 24b,

correction is done, the level of flicker can be restricted
within the allowable range.

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

_ r;ifth Embodiment

Figures 15 té 20 are plan views each showing a
structure of a pixel in an active matrix LCD element
according to the f£ifth embodiment of the invention. 1In
Figure 3 and Figures 15 to 20, 1iké or equivalent components
are designated by 1iké numerals. It should be noted that,
as to the storage capacitor 122 in Figures is to 20, only
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t he contour of each filmpattern is 'depicted by its corresponding |line
used in Figures 2la, 22a, 23a and 24a. In the six enbodi nent, the nunber of
patterns having edges which define the gate el ectrode to pixel electrode
capacitor of the pixel transistor and the nunber of patterns having edges
whi ch define the storage capacitor are respectively limted to a m ninum

but sufficient nunmber. First, th ate e]l ectrode taq pixel electrode
capacitor of th .%i%ratgFaﬁ§P§FEJ§°a@ ?‘_"bje"f%fﬂ‘daﬁpﬁé‘&eﬁtneaﬁf’zjﬁ?ég g%-él and
23b, when the pjigebnbkANSwhlide ldme | StbPagb! Tapakiitdy tformiiaie, px&hannel
region is formed in the sem conductor 134, functioning as a conductor, so

that the" seni¢krelirads isImifted fordheesake oty stwpbigttnne In these
substantially f ' th at ro i xel ro 4 citor
n the cont i mui T ¢, S ReBERRl, sl s C e gindtly FRaebdpddRE

whi ch define a ¢psdirvael@dy (Is0qaicadatzaldony sbeipl xthechrdt hatiéhdd. of - t he
periphery 182 of the gate electrode to pixel electrode capacitor in the

continuity state, ar&BBonEtfthit KPRRARENLRFoyidese FariePs BIaR®¥E film
(gate eleCtrOdecéﬂf{Q%thﬂdH% géhg ag?Qt Qterf 2PGrhiley ed@es Lfotligepattern

of the sem conductor filnms 7a, 7b t he sem conductor 134. According to
t he sixth enbod¢amagitaxt nde22.he thesme pleonfiguraftdonst ehavingr otiengex s

| ocat ed, as Sho@%i}%ﬁ%ﬂ‘i@%t ]san% dﬁéja%_, t'hPs'k,ggo;:_hg Qgri phery of the

sem conductor I € are ere I Xe ransi Stof 115 extends al ong
t he pi xel electrode As tlicectgeeOblahar pohEfgarabichs dRaviRgt Dengerti on
182a of the pe[éé)hery 182  of the_gate electrode to pixel electrode

capaci tor in t RETIRRRTHulERIthg bSEr cPREFDATRI BITPRARSR -t A8 8AGLELPR( he

pattern " 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
shapes such as shown in Figure 17, meander patterns such
as silown in Figure 16, comb-1like shapes such as shown in
Figure 19, and hole shapes such as shown in Figure 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 can be bartly
lapped over a black matrix, so that the aperture ratio can
be increased and an electric field shielding effect on the
sour.(:elline_ 1 can be obtained.
Six Embodiment
Figures 215 and 21b show a structure of a pixel
transistor in an active matrix LCD element according to
the six embodiment of the invention, Figure 21la being a
plan view whereas Figure 21b is a sectional view taken along

line XXIb - XXIb of Figure 2la. Figures 22a and 22b show

46



of the gate electrode 6. It shoul d be noted herein the portion 182a is

| ocated al ong the pixel electrode 4. Next, the storage capacitor wll be
expl ained. Referring to Figures 23a, 23b, 24a, 24b, the prior art is
formed such that the storage capacitor form ng i ndependent el ectrode 107
Is | ocated outside the storage.capacitor formng pixel electrode 131 in a
pl an view, and therefaore, the edges of the pattern i ch define the'

Per i phery of (Mo 5 URTEIRS o5 8P EOTaes LR R Ao 6l SPRLVRARETHE  he
patterns of thre glembhedeor@dngith tid1812bAbBAEMERP IS tHY 1nd&X £14}D,

I ndependent el ectrode 107 forned fromthe gate electrode film the storage
capaci tor fornFigyiedra being 2 pdenTGlew vhibe Figuret3dd L lans¢ckonnl

el ectrode film nsti.tutj s ur | ne. s e pi el ectrode
4. On the other’ %ﬁﬁ?ﬁ?ﬁeﬁsﬁéﬁ gr%%%é?‘r%%t %gl#%r%e%i%%%%ztzgﬁa&is?n%eegthe
storage capaci tzga f aidi pgbi BHORE A& Hructuwdel e 1€dnvent i dpikel de t he
storage capacitor form ng pixel electrode 131 as shown in_Figures 22a and

22b, the edges WFeRHes indi1 ELAUTRNE I DRdiond RYRR BieY prrle FAEUERe23R or age
capacitor 122 aje £RASehaal ville €4RES fiond MO MAKKSTRS Of xk¥P16! §£1L T 0des,

nanely, the storage capacitor form ng.independent el ectrode 107 formed
from the gate Blowte GiRa S| Fihguned 24e ondr 3¢k sheowcatstrioturegof pa xel

el ectrode 131 f from.th rain _electrode fil e above arrangenent
can restrict inéggrﬁeg‘etsﬂ’lnr? ﬁgmq:fal dc ﬁg?f’%{ﬁoﬁf ]%Jf%un}fee-eggﬁ ﬁ?oﬂah?v%f? ge due
to processi ng whew whildBSFidguid@4abespacseveipndl oiew tikdhalbnghsidér ned

on the gl ass substrate 110. %peci fically, the factors that cause variations
in XXIVb - XXIVb of Figure 24&d. In Figures 2la, 22a, 23a and

24a, the respective patterns of the films laminated on a
glas's substrate are perspectively illustrated with
.different kinds of lines to distinctly depict the edges
of these film patterns. In Figures 21b, 22b, 23b and 24b,
the contour of each €£ilm pattern- is ‘'depicted by its
corresponding line used in Figures 2la, 22a, 23a and 24a.

In the é;l.x embodiment, the number of patterns having
e'd_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
resped_tively limited to a minimum but sufficient number.
_ FirSt, the gate electrode tq pixel' electrode
capacitor of the pixel transistor will be explained. In
Figures 23a and 23b, when the pixel transistor 115 is in
its continuity state, a channel region is formed in the
semiconductor 134, functioning és 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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t he sem conductor filnms 7a, 7b are elimnated to prevent variations
associated wth the gate electrode to pixel electrode capacitor when the
pi xel .transistor 115 is in its continuity state, whereas the factors that
cause variations in the pixel electrode 4 are elimnated to prevent

vari ations associated with the storage capacitor 122. In this arrangenent,

the respective er| heries 182, 183 of th ate el ectrode to pix

el ectrode capacg?B? jter in,the LQPRRH A% ?gggﬁte ffh& npfﬁ%rrﬁf% gh?i nui ty
state and the pggipRerthd awsrﬁgom%nquﬁié 8'pordd o £824 ¢ibeatkue! v
conposed of the edges of the patterns of two 49 filns, that is, the gate

el ectrode fil m ahong Hhelpdixel ellegtrode 4) IQﬁ tliheperbpber! h’eﬂita?tf shpet ween

the length of an,ed E f t d of h ate eI rode
filmand the | e38F® °§§% %&e 205 g ?he pa‘f ern cSip c‘i Lo hé ﬁérai n

el ectrode film &ontieitPsibate]adle ddhdﬂ’!ﬂ:dt@dlﬁ)ythefe\dgerbﬁﬂhéﬂgetEgg of the
pattern conposed of the gate electrode _ilmand an edge Egd of the pattern

conposed of thefdthe rF’e]}"édﬁaJGeeﬂ-PPﬁF°ﬁﬁeF%b?) t e %&at&@legggogp t he
patiern comosey ala ths Sahes Ao LLLTEHs SBUAHdd @RI chigaedoes

Esd, Egd of the pattern conposed e drain electrode filmvary
simlarly as un@dessTbouf th@m%@n@cﬂ@) 1340 that the influence of

variations in -the patter SIOS he f thr ugh volta Wt s
can be elininat ed. N%[é’ fﬁ&f‘gth gb rh 8m§?‘gi e edggg
-the pattern thﬁérsmsi:ytdﬁ ehbh@awrewwma&a i@flobheeat,oaagaxdmpaﬁl tor
122, whereas the edges are am)ng the total of the edges of the
patteérn that cBhEpFest equt%eaﬁérl phery imSids the gH?Ei%'P%’E:Yrd%e thepi xel

' sémiconductor 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 pixei electrode capacitor in the
continuitystate are composedof 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 w:l.lll be 'explained.
Referring to Figures 23a, 23b, 24a, 24b, the prior art is
formed such that the storage capacitor forming independent
electrode 107 is located oﬁts:l.de the storage capacitor
forming p:l.x.el electrode 131 in a plan view, and thérefore,
the edges of the pattern which define the periphery of the
storage 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 £ilm (drain electrode £ilm)
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el ectrode 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 restricted to a lower level.- It is apparent that
Lst in Figures 22a and 22b may be prolonged simlarly to the first

enmbodi nrent. Sevent h Enbodi ment The seventh enbodi nent is associated with an

active mtrix LCD e errent i whi ch variations i e feed-thro vol t age
are cancel | ed b‘f/méséo aF°8F°§a§'£"§| haﬁ‘n‘pﬁ&tﬁJPéxfg §H ﬁggﬁdﬁl ot of
t he feed-througj, vol tage 50 verses a. Figure 26 shows a plot of the

feed-through voltage verses (Vgh - Vgl). As has been described in the
i ntroduction of "t heOnpthe othes hamdditienstx emboddmentehs farmed\guch gate

on o/OLtage is ok g2LGeOkhelAIAIS Sodllertdie EOLEING! dnakBlhadge ol Lhe

pi xel transistor 1S a source”si
Vgh - (Vsc + WMtglectredd VE®7 isVigcate@l inssad Ehe Stbaaget bapaemdoi:hrough
voltage Vts is_approximated as follows. Vts = [(Con + Z Cof) /&Clc+Cst +

Cof)] a From t hfSrBipmBigel el ecsTeAge 131 o8 Tll'%‘f“ t4fe Figures: 228,8Rvol t age
Vts is proportiopgl ¢nQ nggh”&é"%’het% @@eé@@%ﬂ%oﬁgéiﬂglé@ﬁe}.‘iﬁhﬁﬂg be

made to be constant by arranging e capaci tance val ues Con, and Cst
such that (Conofrzth@oﬁ):btéibe Gamitmmfz)l axe cmmptomed bﬁrthwmgﬁa ofis in
t hese capaci tan&«g vaI €3, resumahl e that v ri ations in

(Con + v Cof) J PERepEP ¥R Styo  saebrrplel] "HHNELE [HHY ¥ROLELOT N
value has a CEéiﬁaﬁfﬁl(RﬂMd@j.'ﬂ.hﬁﬁpbhﬁeﬁﬁremti‘&me f1e0em0 -gloltn@dg from

the gate electrode £ilm; and the storage capacitor forming
pixel electrode 131 formed from the drain electrode £ilm.

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 éemiconductor 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
variations in the pixel electrode 4 are eliminated to
prevent variafions associated with the s'torage capacitor
122.

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

respectively composed of the edges of the patterns of two
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voltage Vts can be made to be constant by independently setting Vsc or Vgh
and Vgl for each of the columms or rows of the pixel matrix such that the
t endency can be cancelled. There are sonme cases-where a and 16 are
substantially equal to each other in the above equation that gives the
feed-through voltage. In such cases, Vts can be further appr oxi nat ed and
described by Vts= [(Con + Cof)/(Clc + Cst + Cof)] a . Wth this equation,
al t hough t he aﬁ&ﬁ%ﬁ«rﬁﬂ??nﬂ%wrEﬁe|$&?%a3%%°tF%%?ef4§ms%Eﬁ thea8¥attage

that the voltagg 1S "PhetdEdHdEGHN E'@Eo ﬁémégn the &Qﬁgth

capaci tance ratro a erefore, setting can e easily done wh

correcting the é£ed- 6@&)39@ ofcthepeattéirn codnparsedod e gate agec\'/sbdmay be
further approxi ed hy.  _the fqllow n uati on W thout .considerati of
Con. Vts.= [ Cof and Hae le Wﬂfgﬁ‘%‘g‘%ﬁ) °/£s%§8éha‘rtreo‘rﬂ Feygree 6 t he
f eed- through VObi 488 dMPin 81eBELHAE IH10RA s ade\VE be Mghdl kB {HE gatase. This
equation further increases the approximtion error and has the

di sadvant age t hbetween A @dge Foghef| therpatiprraempegahef &hecgeten al ong

the gate |ine) %I é@ﬁoé&&‘iﬁﬂ. g&& 9% ed urcg& ezftt?x‘l éﬁti’:{%m\/g& tsféraOBQh

vol tage cannot be correcté entl
advant ageousl y tﬁaodﬁairateascsntotdrengiﬁmr, wherebyrmrmgebaememlgebe IS no

need to consider. the value Vt and i.ts variations. Figure 27 _is a bl ock
it agr am Schorat Foa| PoLERET: REDESet; S5 dne doth SlePtEots FHim, Tasry

crystal displaysiRfLa¥y hd enkheagey HEd), Egaodenend lﬁftﬁém ceMpBEean. In
Figure 27 and Frgures la and 1b, |1 ke or equival ent conponents are

desi gnated by 19 dhe dspinselaptrede ifidm yary| siplharty @sygpdergitepfay 200 -
of the seventh Eﬂm%d@}tion (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 pattern 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 pexriphery 183 of it in
the non-continuity state. As a result, flicker can be
restricted to a lower level. It is apparent that Lst in
Figures 22a and 225 may be prolonged similarly to the first
embodiment.
Seventh Enbod:l.ment.

The seventh embodiment is associated with an active
matrix 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 feed-through voltage
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i s designed such that a gate driver 201 and a source driver 202 output a
gate signal and a source signal such as described earlier to the gate
lines 5 and the source lines 1, respectively. Wth this arrangenent, the

above-di scussed -effects can be attained. It should be
I'l'lum nator for supplying display light to the active

noted that an
matri x LCD el ement

100 is not shown in Fggure 27. Wiile the stor%§§ capacitor is forned

between the i VfHF&fdcht STHIuER 38 SHIBHS (BL

52 form ng i ndgRa! valrgels’ Q¥gh Lnyyghych the storage
connected to the independent capacitance |line and the

of e ket e R tor .

capacitor is
pi xel el ectrode

(i.e., the storage chmdeas dreex gesiorjbedxdn thecintteduechiomeoftttheto six
nmbodi ts, it be f b N i xel
enbodi ments, il he Lopmad Bgtyeee Lhe (omh: S8L°. |G aNghiliepi Xe

el ectrode. rous no ns -an €ér na

rve enbodl nents

invention will i tapRaHeNvgh) gatecoski Ybktdaga ibkevgh|tthe. thieshaidt he
foregoi ng description. Accordingly, the descriptionis to be construed as

illustrative orﬂ%tagénﬁfiﬁh?w&a‘ige&eﬂr?'b?i’iw A Pbs s ceBkeri Tt triRe
skilled in theggart sLHEché%?ﬁ@PfisOstf&?r d RGHOUL (YRE 1 RMaNt i@D. (V%Qﬁe
or substantially

details of the structure an unction nmay "be vari ed

wi t hout departiangtrenvghe apl ri t=0B /tthe thefeedi-chranghatrbltedefVesti ons:
whi ch cone within the-s op of tge Qended clains are reserved. 53
ate 81?? s

CLAI MB: 1. An “dtct3BRES Ated Fﬁw

ystal display elenent conprising: a

plurality of source ytgses [Qtod 20SNtdt) NOCEc Vi 0Bt + Cof)] «
From this equation, it is understood that the

feed-through voltage Vts is proportional to « . Further,

the feed-through voltage Vts can be made to be constant
by arranging the capacitance values Con, Cof and Cst such
that (Con +T Cof)/(Clc + Cst + Cof) 1is constant for
variations in these capacitance values. However, if it
is presumable that variations in (Con +7 Cof)/(Clc + Cst_
+ Cof) caused by variations in each capacitance value has
a 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 wilere a and B are substantially equal

to each other in the above equation that gives the

feed-through voltage. 1In such cases, Vts can be further.

approximated and described by Vts = [(Con + Cof)/(Clc +
Cst + Cof)] a . With this equation, although the
approximation error increases, there is such anh advantage

that the voltage parameter is not included in the term of
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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
plurality of gate lines which intersect each other and constituting an

i mge display plane.; a pixel electrode provided for every pixel; an

opposed el ectrqode facing, the pixel el rod acro a ligui.d cr al
| ayer; a st oragtg’ecﬁﬁﬁf??ﬁ?n%? %\7?38&?%&‘858??1.5??@%%16‘ c%’(‘)lb& ?l?;gj;i’(/ol t age
appl i ed bet weerades wREH TR CRING e ebeattRfcughd volleagenoserthe

el ectrode; and a pixel transistor provided for every pixel, having a
source el ect r odkeedy hrgughevedtpgacVahdnay ra Fuaitbery spprofimaked ey
connected to a [T, [ t C ' OL k€ ndi ng one
o The. pi xel ol ‘A AAAYEAN efiTon NTLRGHE Bonbt BERaL LB OBE SFBETC
respectively, and beveg =tpcaed(@ of .cFF hycdfE galeghi gmagl) wherein * an
i ndex B given by B = Lst/Lgd.is equal to or greater than. .7, where, a
periphery | engt}f SePhETOROF LgRTe Apaciid EFa Y oeR XoBERIBNEFS gt h of
a gate. el ectrogsrogddrtiionll ebefv§RdeveANaght Phis W4 | #hdscagastion forned
between the gate el ectrode of the pixel transistor and the pi xel
el ectrode, is L&prtiey dncheages |Yhe |3ppropgimation mrrexn jand nkas | khe | quid
crystal di spl ays il fitElleaddCERLEVA:6816h814R tne YAR650A di1d il (bhe
substantially Tanges trom 0 .

direction along the gate line) of the screen cannot be

corrected as the feed-through voltage cannot be corrected
by the source potential. However, 1t advantageously
faclilitates 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. 1In
Figure 27 and Figures 1la and' ib, 1like or equivalent
components are designa_ted by like numerals. The active
matrix liguid crystai digplay 200 of the seventh embodiﬁent
is designed such that a gate driver 201 and a source drivexr
- 202output agate signal and a source sigﬁal such as described
earlier to the gate 1ines 5 and the source 1lines 1,
regpectively. Withthis arrangement, the above-discussed
effects can be attained. It should be noted that an
illuminator for supplying display light to the active
matrix LCD element 160 is not shown in Figure 27. -
Whilé the storage capacitor is formed between the

independent storage electrode (i.e., the storage capacitor
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3. An active matrix liquid crystal display element according to claim1l or
2, wherein a periphery length Lof _of the gate electrode to pixel

el ectrode capacitor when.the pixel transistor is in its non-continuity
state is used as said Lgd and the Index Bis given by B = Lst/Lof. 4. An
active matrix liquid crystal display elenment according toclaiml, 2 or.3,
wherein a peri | en | gctr 0 .RI.XE rode
capaci tor V\hen%?eﬁn& x%&?é_%lhseﬁrs o:emlggg?éslefselglon‘t??ﬁﬁl}tiﬂgta %&%%sed as
said Lgd and tdwpacider £ congeveadlp theihabpbndénd capacdtiance Ibia | X

liquid crystal display elenent_  conprising: a plurality of source |ines for
transmtting aandethe sPirel; ekeprurdei (-6f -gdhe Iﬁ"’f?ééﬂfr rSRREF as to

intersect the gQsald bYx01 AUUERd)NER b 21PbR LY QW ehBbaihdfesM tTing
a gate signal; -a plurality of pixels defined by the plurality of source

lines and the piumayite foirmgdtketwerys thiei Ehonhigatsedine cuh thetpixehd
constituting an | raq%e di spl ay pl ane; a-pixel electrode provided for every
pi xel; an opposeétf 21848 ode f aci ng the pixel electrode across a liquid

crystal layer; a stonagéréad HodiEicativhdesnd @l tRrh)t ivieXéhboé@inedked di Ng a
vol tage applied between its correspondi ng pixel electrode and the opposed
el ectrode; and %5 the igxventiqn will pe gppayenty tp thege skylilied dp fhe 5 pj xel

transistor provjded  f QheGVEEYeRb XEdreditld te 2 riptich .6l RELELEEngRy drai n
el ectrode and a gate el ectrode )
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/oxr function may be varied
substantially withoﬁt departing from thé spirit of the
invention and all modifications which come within the scope

of the appended claims are reserved.

53



whi ch are connected to a correspondi ng one of the source lines, 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 an index D given by D= [Cof/(Cc + Cst. + Cof) ] X[ (L at + Lof)
/Lof | substantially ranges fromO0O...6 to 1.5, where the value of

capaci tance between the pixel ‘electrode and the opposed el ectrode which
face each other across t PLAIMSS o crystal layer is Cc, the capacitance

val ue of the storagg. CAPHIHIVe hatrik 115818 LA shAldiCelemeit @ gate
el ectrode to pixel electrode capacitor, which is -a. capacitor forned.

bet ween t he gatampgtisingzde and the pixel el ectrode, when the pixel
-transistor. isinit ... .anon-cont i nui state.is Co .t he r.iphery
length of the storafd Pfd¥ortiseusge h‘%ﬁﬁstiﬁ’g 55??%%@”‘3@9?&%5 t he
gate el ectrodesfghdu;xel el ectrode capacitor when the pixel transistor is
in Its' ' non-continuity state. Is Lof. 6. An active matrix |iquid crystal

di spl ay el ement cofPiiuraddtyeHioats 11geypryansed 59 asste dptergaskitting a

video signalype a RPH&E&'L Y ¥ - B8hfob! ri‘i%.feas”i‘ﬂg%d ﬁ?aﬁ.s $iey Nt ghgect  the
plurality of source ines tn a.plan view, for transmtting a gate signal;
a plurality oftyansmisttdelg medgate slgmnallyrality of source |ines and

(e plral ity of 00 e P o S i BB, RIS L 70 o
provi ded for<¥6ﬁﬁbdﬁ£ﬂ$éandthepluralityofgateliheswhichintersect '
‘ ’ each other and constitutiqg an imagq display plane;
. a pixel electrode provided for every pixel:; |
an opposed.electrode facing the pi#el electrode
across a liguid crystal layer; -

a storage capacitor provided for every pixal for
holding a voltage applied betweeﬁ its corresponding pixel
electrode and the opposed electrode; and

é:pixel transistor provided for every pixel, hgving
a source electrode, a drain el_éctrode and a gate electrode
which are connected fo a correséonding one of the source
linés, a corresponding 6ne of the pixel electrodes and,é
.correspondingoneofthegatelinesrespectively,andbeing
turned ON or OFF by the gate éignal,

wherein an index B given by B = Lst/Lgd”is equal to
or greater than 7, where.a periphery length of the storage
capaclitor is Lst and a periphery length of a gate electrode
to pixel electrode capacitor, which is a capacitor formed
between tﬁ'e gate eléctrode of the. pixel transistor aﬁd the

pixel electrode, is Lgd.
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an opposed. el ectrode facing the pixel electrode across a liquid crystal

| ayer; " a storage capacitor provided for every pixel for holding a voltage
applied between its correspondi ng pi xel .electrode ‘and t he: opposed

el ectrode; and a pixel transistor prOV|ded -for every pixel, having a
source electrode,. a drain electrode and a gate &l ectrode which are .
connected to a correspondlng one of the source lines, a correspondi ng one
of the pixel electrddésn autive notrdzpbhavid anrstsl m@p@ametlpnegt

| ndex D g ven BB TR Pepin, Soberstn the JRik B SuBRRapeiafis o' "

SubStantIa||y1kﬂﬂﬂﬁ§;ﬁﬁdﬁﬂﬂa &o 39.1. 5, where the value of capacitance
bet ween the pixel electrode and the ogfosed el ectrode which face each
other across the |3quAR aePrVé'teaF'altE}!Sr guif ccr¥gial gisplayhedempptye of

the storage capacligind §o%8laml 1o APARIANE VAIdespRlyR1 R RseGET 00C 1O

pi xel el ectrode capaC| i S"a capaci tor ‘formed.between the gate

el ectrode and ﬁltsegamexelleeteeaéw&epimneléberaddedaﬁaﬁso:stmren ghen its
continuity state is Con,. the periphery length |ength o t he storage"

capacitor is IR:S'txe]ar?d’at“i‘FésﬁQF phield +Ehdiopgontip ét@tt?ctilsoﬂt?eﬁo pi xel

el ectrode capgd tfys1digya ﬂ%‘exilndb&aﬁsﬁt P&vhﬁ It\’/? gts EQQ?tBH' ty state
is Lon. 57 1111111 111711 '1111 111171 I1I. An active matrix’

liquid crystal di spkayin @srhiviesmagrix HWMM-‘W@&%M&M nésmeat
transmtti ng %c\goq:%_ngs It%naia;un 1, 2 or 3, wherein a periphery length Lon of ;
- 'the gate electrode to pixel electrode capacitor'ﬁhen thé
" pixel ti:ans':lstér isin its conti.nuity state is used as said

Lgd and the 1hdex B is given by B = Lst/Lon.

5. An active matrix liquid crystal display element
comprising: . . ' |

a p‘lui:'alify of source 1in'.e.s for transmitting a video )
signal; .

a plurality of 9§.te lines arfanged- so as to intersect
the plurality of source lines in a plan view, for
transmitting a gate signal; , '

a plurality of pikels defined by the pluraiity 6f
sourcelinesandthepluralityofgatei;neswﬁichintersebt
each other and constituting an 1ﬁage disp;ay plane;

_a-pixel electrode prbvided 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 electrdde; and
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a plurality of gate lines arranged so.as to intersect the plurality of.
source lines. in a plan view, for transmtting agate 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 inmage-display

pl ane; a pixel electrode provided for every pixel;. an opposed el ectrode
facsing the. pixel electrode across a liquid crystal layer;.. a’'storage
capacitor provided for every pixel for holding a voltage applied- between
its correspondi ng pixel electrodes and the opposed el ectrode; and a pi xel

transi stor .provided f.or every pixel, having a-Source electrode,.,it drain
el ectrode and a gataePéFeétt¥QﬂEisW ProxidedcEem eviesy P%xalcd?mndl ng

one of the SOWGhurdd B8Sor0001 (£300H DL MDY ahlS BREE! clEigAdes and

cor.r espondi ng-one e I'ines respec y, and~berng fed ON or

OFF by the gawhiehgasné, cm@ueﬁ &lo heesirédpondiicpone of the sgﬂf:ﬁ:esl gnal
for turning the pixel transistor ON and OFF are set to val ues
accordance wi LthRefe ¥jcqrnesransi.ndyons AfiHhe Dixed °JP§§F89°§I%" of at

east any oneqglebBBofiapag sy Be Halkte 1uls Bebplubilverys bl wanar! Lor

the capacitance vallte o the storiage capacitor an e capacl tance val ue
of a gate el turnedeONoopi QEF bYetheodeteamtgndlu

T T L o e e 0 e AR P
which face @agh]oxngiLae’ @Skot h;ex.éfﬂtalﬁbst%)eitaaw RYfifesFfom 0.6
' to 1.5, where the value of capacitance between the pixel
electrode anél the opposed eiectrode which face each other
acrbss the liguid crystal layer is Clc, the capacitance.
'value of the sto"xjage capacitor isCst, the capacitance iralue
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
) :...non-continuity state is Cof, the periphery length of the
-gtorage capa_citor is Lst, and the periphery length of the
gate electrode to pi:_:'el electrode capacitor when the pixel
transistor is in its-non-oontiauity state is Lof.
6. An active matrix liquid crystal display element
eombrising: i _
. 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 piurality of
sourcelinesandthepluralityofgatelineswhichintersect

each other and constituting an image display plane;
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the gate electrode to pixel electrode capacitor being - a capacitor forned
between the gate. electrode of the pixel transistor and the pixel
electrode. . t8 An active matrix liquid grystal display according to
claim7, wherein at. |east the voltage values of the gate signal - for .
turning the pixel transistor ON and OFF are set accordi-ng® to Mon + Z Cof)
[/ (dc + Cat + Cof) ) X a, where the capacitance value-of the liquid
crystal capacitor is Cc; the capacitance value- of the. storage capacitor
is Cot; the capaci tance val ue of the gate el ectrode to pixel electrode
capaC|tor when the pi f+ r [ jjuuity state is,
Cof ; the capaci tancgé ?.Iié %ﬁé e(p(ie g%{%v:iedl%edctfr%(sjee to p| xgﬁte €l ect r ode
capaci tor when the pnxebpobeénsllsmtroﬂs iffading cihe | plxél elatetrodeCon; the
vol tage value of .the ate SI nal turning the pixel transistor ONIs

or
Vgh; the vol t%f'ﬁé’sﬂfalaué' gttglsrlﬁﬁﬁfr for. turning the pixel

transistor OFF is Vgl stoi‘@&et3£§§3ﬂ§rv?i‘$@ﬂ@edafb'§ ePbriNg1RbXCkor
transistor’is Vt; the center voltage va of the source. signal is Vsc;

*a Vgh - (Vsc hiomi;ng asroita(gﬁagpplveyl betygen itd oo ¢spomiinanpizelve

mat ri x I|qU|dech tal %&* accord| |m7 wherein -the voltage

g
val ues of the ga ersoldgena © PRPSES Elﬁgtpl xar h nsi stor- ON and 9FF

are set accordi ng ta piseaf t&-éﬁbmstoﬁéﬁrdvﬁgd Eox éd&ry‘gﬁglx)el hewtenghe
capaci tance val ue of the ln[o%,el dg;tal capacitaor,1s Cc; the capacitance.
val ue of the & 8PYgEeEinat i 8 4zain plectrodeaid e gakts glegtrodfe gate

el ectrode 10 Rins&n areCLoRASCESRAD ta%o%%ﬂpbﬁ&iﬁb%e o the! bburcs - M S
transistor Is. in its non-continui-ty state Is Cof; he vol t age
lzl.nes, a correspond:l.ng one of the p:l.xel electrodes and a

corresponding one of the gate ],.:L_nes respective]..y‘, and being

. ‘turned ON or OFF by the gate signal, ,

- ' wherein an :Lnde:_: D given by D = [COn/-(c.lc + Cst +
Co'ii)] X [(Lst -l-'I.on)/Lon] sub'stantially ranges from 0.6
_to 1.5, whei'_e'the value of capacitance between the pixel
elecfrode and the opposed electrode which face each other
_ across the 1:I.qu:l.d crystal layer i1s Clc, the capacitance
value -o.f the storage capacitor is Cst, the capacitance valué
of a gate electrode to p:l.xel'elec.trode capacitor, which
.18 a capacitor formed between the gate electrode and the
ﬁ:l.xel electrodg, when the pixel trar'xsistor is in its

' continuity state 1s Con, the periphery 1e:igth iength of
the storage capacitor is Lst, and the periphery length of

the gate electrode to p:l.xel electrode capacitor when the

.. Ppixel transistor is in its continuity state is Lon, o
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value' of the gate signal for turning the pixel transistor ONis Vgh; the
vol tage value of the gate signal for turning the pixel .transistor OFF is
Vgl . 10. An active matrix liquid crystal display according to any one of
t he preceding clains, wherein the center voltage of the source signal is
set to-a value in accordance with the distribution, within the inmge

di spl ay plane,” of at |least any one of the capacitance value of the I|iquid
crystal capacitor, the capacitance value of the storage capacitor and the
capaci tance val ue..of the gate electrode to pixel.electrode capacitar.-11.. :
An active matrix | ggui dAnr ysttiveli spptmizx| dbawidac oxvetad 6dsrigYone of
the preceding clainms, which is a'reflective type |liquid crystal display
el enent vaneﬁQPRqﬁfﬁﬂQ&ﬂ electrode is conposed of a reflecting film 12.

An active matriXx |j@idhaiits bl sslizdd A n8hHBW transhOtding d 91a8y One of
t he preceding clains, 'wherein at |east either the capacitance val ue -of the

st orage capacitgmalor the capacitance value of the gate el ectrode to.pixel

el ectrode capacitor_js set, according.to I.tions :| i nes of .
t he i mage di spl ay B|P§h ,as":ilh? ﬂ/ﬁe?%engf‘ﬁ%s%n e"%gg@ ‘l’ggggfgo %@gé’?g%ﬁfj to said
setting. 13. e aphuvaliRlyl i€ | is@uirdeCryEied dhspl apleheneidw, agoording to
any one of the preceding-clains, wherein at |least a portion of the i
peri phery 'oftzangmitbingha gats kgdgs which constitute the storage

capaci tor has an irregul ar .rectangular shape-in a plan view. 14. An acti ve
matrix |iquid crysfaPlBFepihy @Feﬂ’bﬁ?ls_a‘&%%ﬂq)d’yt& Plyraldtycpfins 1 to

12, wherein glodfesiiReR anld e pRhrb PELPOEUY Vil #h1bR 3R ke2E8 R -

el ectrodes which constitute the storage capacitor has a saw teeth shape
in.a plan vi cafch other and constituting an image -display plane;

a pixel electrode provided for e'very pixel:.
an -oppésed electrode facing t-l;e pixel e‘ledfrode
across a liguid crys:tal layer; |
' :a storage capacitor: prbjrided for every pixel for
-, hblding a voltage appliéd-betwee,n its corresponding pixel
:electi'oée' and the opposed eleci;rpde: and _
a pixel tz_:ans.tstor provided for every pixei, ha_x_ring
a éﬁurég electrode, a di':a':l.n electrode a:id a gate electrode
which are connected to a oor':'re_sponding 6ne of the souro.e
lines, a oorrespond:l.n‘é one of the pixel ele_ci;rodes and a
dorrespond'_:l.ng one of the gate lines réspectiv‘ely. and being
"i;urned ON or OFF by the gate signal, . |
wherein at least fhe voltages 6f the gate signai for
turn:l.ixg the pixel transistor ON and OFF are set to values
in accordance with the dist.:ributiqn,- t'v:lth.:l_.n the 1n;age
display pleane, of at least any one of the capacitance value .
~of a liquid crystal capacitor, the capacitance val_i:e of
-_:l:he stérage capacitor and the capacitance value of a gate

electrode to pixel electrode capacditor, _

I



15. An active matrix liquid crystal display elenent according to any one
of claimse 1 to 12, wherein at |east one of electrodes which constitute the
storage capacitor has an li'-letter shape in.a plan view 60 ILIILIII

LTIIET 111 .H I 11111 CL MS 16. An active matrix li'quid crystal display

el enent -according to any one of clainms 1 to.12, wherein at |east one of

el ectrodes-whi ch constitute the storage capaC|tor ‘has an annular. shape in
a plan V|ew . ..17. An active matrix liquid. crystal display- elenent
according to any the ldiguidl ecrystal papacltonbedng aeapaattonforaed

ol o Vi en ToptaRSERP pasied ¢S PR ARa BRI ed PR SuPBRR LN 070" "
to any one-ogadé aédi@h ot acr¥i At Al guaasorgatadl 1ageect aades -which

constitute the storage capacitor has a conb shape-in a plan view. 19. An
active matrix ||thegaqﬁnt»ctm@@$syp@xgkﬁieotxﬂﬁﬁeangciboahyiese of-..

clains- 1 to 12, wherei st._aone elect co lLjut € the
storage capalBaciLo oﬁ%ﬁ"‘?‘ﬁ%gttwﬁfgnﬁﬁ gRt {)e:‘ % "Yagg %\t)teh n%?’rl ; i qui d
crystal dlSptﬁahéiéiﬁﬁﬂanduixx(bikbl(hﬁﬂatraa% of the preceding clains, -
wherei-n.the pixel-transistor is placed at a corner. . of Its carres] ondlng

pixel in a. plan-vi &y M?Hﬁemr&%q‘@ideﬁﬁﬁﬁﬁl8&88&“@?"&"1 part of

i ts correspong ngypigeh., W th a gap between the pixel electrode and the
pi xel transistor, and wherein the periphery of -the gate electrode is
| ocat ed " i nsi de thuhpcellphar:yeoﬁt &helegikagd vahueg ofcthe gatectignal

~ for turning the pixel trane,istor Ol and OFF are set according -
to {(Con + T Cof)/(Clc + Cat + Cof)l X @, where the‘
capacj.tance value of the liquid crystai eapao:l.tor is Clc;
.Tthe capacltance value of the storage oapaaitor is Cst; the
capacitance value of the gate electrode to pixel eleotrode
capaci.tor when the pixel transistor 41s ~ in its
_non continuity state is COf the capacitance value of the,
gate electrode to pixel electrode capacitor when the pixel
transistor is in its oontinuity state 18 Con: the voltage
. value of .the gate signal for turning the pixel transistor
ON is Vgh: the voltage value of .the gate signal fer_ turning -
the pixel transistor OFF is Vgl; the threshold voltage value
of the pixel transistor :I.s Vt. the center voltage value h
o:E the source signal is Vsc' € = Vgh - (Vgc -+ Vt);: B =
(Vsc + Vt) - .Vgl.__ and 7 = f.'f“-' o e
9. An active matrix liquid crystal display according to
claim 7, wherein the voltage values of the gate signal for
turning‘ the pixel transistor- ON and QFF are set according to
fCof /{Clc + Cet + 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 electrode to pixel electrode capacitor when the pixel
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within a portion of the pixel transistor which portion extends along the
pi xel electrode. 21. An active matrix liquid crystal display el enent.
according to any one of the preceding clains, wherein.the.storage capacitor

is farmed between a .. - storage capacitor form ng. pixel electrode and a
storage capacit.or form ng i ndependent el ectrode, 61 :
Lerrreerrirrrrrrerrrrrrr11ar11 -. - C L'S.the storage capaC|tor formng .

pi xel " el ect r otlearlsébtay. ‘iscdmndts evbrt-continutty rdspents repfpi xbé wllgege ode, t he
storage capaciifQfe Bermengaw%qaﬁgfi%& E&ﬁ%%%%% pPRINEr£RABESE o f0 an

i ndependent capacitance I'ine and .facin e 'storage capacitor formng

pi xel el ect r oMghialhpstoltage ivadue 45 e ¢ eF“—’f“&ﬁdf%éPé‘f‘ﬁ‘gth? Pi%eL 5

portion of the::mﬁspcheoyﬁ‘dfs vgke storage capacitor formng independent

el ectrode is located "inside the periphery of the storage capacitor forning
pi-xel el ectrode jon aaﬂl adtiveemat . 1£@Jﬂthlry@:alIB.Hi$pﬂ.abl gedoddbugy Hoal

di splay el enent acco L.ng to_an e rein the
rati o bet weerPh&f etigth-of & e(Xﬁ‘b c'l% ttr@gr tgﬁg tgjc?‘l}i ?%Q%

constitutes tthe geuece| sonpbdéds sal F*Pleal Eﬁb‘%eh I aé’ﬁ%f%?@é of"i‘Elhethepattern

of a .film thakriliRash, twiitQsnt e dinabe @sptas Ostanehbe mtedgast asmy anong
edges of patterns th [ constitutet ri ph f [

capacitor, i<%qAl F acera 1% De vveeo%etthg EL%uQ crl;&gl éée‘%g of the
pattern of tHeef| lcmama@n%nsﬂwtﬁ t Hee @59@9@ eé%m@%n@n heth®engt h of
annedge’ of ”&plaaitta@ke vafiud heef ithe lghed epsairblielt €s bln;ealdrelda:tsdmectrode
whi ch

capacitor. )

11i.. An actlve matrix llq“ld crystal dlsplay element accordlng
to any one of the preceding clalms, which 18 a reflectlve type .
liquid crystal dlsp}ay element wherein the pixel electrode is

composed of a reflecting film.

12. An active _matfix- ligquid .crystal display element
according to any one of the preceding claims, wherein at least
either the capacitance value of the storage capacitdr or the
capacitance value of the dgate 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.

13. 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.

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

15. 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.
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edges are anong edges of patterns that constitute the
gate electrode to pixel electrode capacitor when the pixel transistor
state and edges of the patterns that constitute the

inits continuity _
periphery of the gate electrode to pixel electrode capacitor when -the

pi xel
L1

peri phery of the

S

transistor is inits non-continuity state. 62 | lilfi 111111 111

1111 CL S

16. An active matrix 1liquid 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 annular

shape in a plan view. .
“17. BAn active matrix 1liquid crystal display: element
according'to any one of claims 1 to 12, wherein at least one of
electrodes which constitute the storage capacitor has a meandex
shape in a plan view. '
18. BAn active matriz liquid crystal display element according

to any one of claims 1 to 12, wherein at least one of .electrodes which ~

constitute thg storage capacitor has a comb shape in a plan view.
19. An active matrix liquid crystal display element
accbrging to any one of claims 1 to 12, wherein at least one of

electrodes which constitute the storage capacitor is holed in a

~ plan view.

20. BAn active matrix 1liquid crystal display element
according to any one of the preceding claims, -

- wherein the pixél trangistor is placed at a corner
of its oorreéponding pixel in a plan view,

" whérein the pixel electrodé-occupies-a iarg9 part
of its corresponding pixel, with a gap between the pixel
electrpde and the pixel transistor, and .

whereintheperipheryofthegateelectrodeis1ocatgd
inside the pefiphery of a channel forming semiconductor
within a portion of the pixel'transistor which portion

extends along the pixel electrode.

21. An active .matrix liquid crystai display element.

accoxrding to any one of the preceding claims,
wherein the storaje capacitor is formed between a
storage capacitor forming pixel electrode and a storage

capacitor forming independent electrode,
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_ the storage capacitor forming pixel electrode being:
cdhnected to its corresponding pixel electrode,
the storage capacitor -forming independent electrode
being connected to an indépendent_cépacitance line and
.facingthestoragecapacitorformingpigelelectrodeacrosé
an insulating layer, and _
. wheféin af ieﬁst a portion of the periphery of the
sforagécapaoitorformingindependenfelectrodeislocated
inside the periphery of the storage oapacitor forming pixel
electrode in a plan view. )
' 22. BAn active matrix llquld crystal dlsplay element
according to any one of the preceding cla:.ms,
wherein the ratio between the length of an edge of
the patterq of a film that constitutes the gate electrode
and the length of an ed'ge of the pattern qf a film. that
:constitutes the drain electrode, which edges are among
edges of patterns f:hat constitute the '.per:l.phery of_'the
storage capacitoi‘, is equal to the ratio betw_ween the 1engtti
of an edge of the pattern of the £ilm that constitutes the
g}ate electrode and the length of an edge of the pattern
of the film that constitutes the drain electrode, which
edges are amor;g edges of patterns that constitute the
périphery- of the gate ‘electrode to pixel electrode
capacitor when the pixel transistor ig in its continuity
state and edges of the patterns that constitute the
periphery of the gate electrode to pixel éléctrpde
capacitor when .the pixel transistor is in its

non-continuity state.
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