1 - DESCRI PTI ON LI QUI D CRYSTAL DI SPLAY

DEVI CE 5TECHNI CAL FI ELD [ 0001] The present invention rel ates
to a liquid crystal display device. Mre specifically, the present
invention relates to a liquid crystal display device that adopts a
driving nmethod 10 using a thin f|In1tranf|stor BACKGROUND ART [ 0002]
A liquid crystal display (LCD) device is a device which 15 perforns
display in such a manner that the optical property of light emtted
froma |ight source is controlled byppsiggpardgquid crystal |ayer, and
the like, filled between a pair of substrates, and is widely used in
various fields by taking advantage of its features, such as thin
profile, |ightumeioidseErm boyeirowers20ceonsunption. [ 0003] I n
the liquid crystal display device, an alignnent state of liquid
crystal nolecules is changed by applying a voltage to the liquid
crystal Sl ayer by using a pair of Bl@MNICHesFInkbed 25 on the
substrates,[qﬁﬁh_ hereby a polarization state of the light passing
through the liquid crystal layer is changed. In the Iiquid crystal

di spl ay device, COI®PTEPRRENI NG Q) Gedbitey 3 achl @itd grestedndispbay

per form col@y diespl @mreTage@alf&cgﬁ1§zub%héab§éséﬁed%98hﬂgohhﬁeiwgg deo
crystal layer. are held by 30 spacerS sq as to have a uniformgap

(cel | gap) & HerBbet @ aiF d&ﬁ@lﬁdhﬁgalFﬁ &8k 8ERBFSDHY %?%%é?grﬁﬁthOd

materi ab. [000A 4 rcHidre figwidkaigyisdadr di spl ay device, subsidiary

pi xel s of three colors of red (R), green (G and blue (B) are usually

35 fornmed. A color filter of each color is arranged for each of
BACKGROUND ART

[0002]
A liquid crystal display (LCD) device is a device which

15 performs display in such a manner that the optical property of

light emitted froma light source is controlledbyusinga liquid

crystal layer, and the like, filled between a pair of substrates,

and is widely used in various fields by taking advantage of its

features, such as thin profile, light weight and low power
20 consumption.

[0003]

In the liquid crystal display device, an alignment state
of liquid crystal molecules is changed by applying a voltage
to the liquid crystal layer by using a pair of electrodes formed

25 on the substrates, and thereby a polarization state of the light
passing through the liquid crystal layer is changed. 1In the
ligquid crystal display device, color filters of a plurality of
colors are formed to perform color display. The pair of
substrates sandwiching the liquid crystal layer are held by

30 spacers so as to have a uniform gap {(cell gap) therebetween and
are bonded to each other by a sealing material.

[00C4]

In the liguid crystal display device, subsidiary pixels

of three colors of red (R}, green (G) and blue (B) are usually

35 formed. A color filter of each color is arranged for each of



2 the subsidiary pixels, and color control is performed for each

pi xel by adjusting |ight passing through the color filter of each
color. [0005] 5In recent years, there has been made such a
contrivance that, in addition to the RGB, a white (W subsidiary

pi xel is arranged in order to increase I#ninance (see, for exanple,
Patent Literature 1). Further, a nethod fhas al so been investigated in
whi ch the areas of the RGBWsubsidiary pixels 10 are nmade different

for each colypx %séﬁilta(}ysﬂh&é@si’ &%l&%lo&%%t%hafg éﬁgsméc%or each

exanple, Patent_Literature 2 uld cryst

di spl ay dewees! ﬁ?}keﬁdjé%%?:ﬂt%déghé;r @a@mgl yhapluaﬁgéae. ﬁoéop?afhlker of
form and esgdh ofoidve. pi xel 15 el ectrodes is driven through a switch
formed by aé%g filmtransistor (TFT). The TFT is a three term nal
fiel d-effecE lnsi stor, and a drain electrode of each of the TFTs is
connect &d to the In xelcesltegenade ther:es]mmdier@ tradeheuthlTa Aogatevance

el ectrode c Ts i cte t ne_of .
each row 019&%%% rldxtdqpt Bglogrocghgﬁg@% odq‘yh eac OPB#?% ‘(I%I]—:"tzsp‘u‘:eE 18
connect ed ta)riaawﬁ cer eide ¥ rfec ofneredse ol ummnaice hesemt rfxr ¢wample,
desired inmage Sa0 Do obt@ined by aRplioHdlg. adnrﬂer%e %fa%nelléoo di&,

source bus |ine and by sequentlally scanni n ate bus |1 ne.
25[ 0007] lnvesfs}cﬁﬁet%ﬁl mehicguFBecryRealo |t§§=1 §%BHe§P@§édhaV§ Bpixels

mul ti - lgap Gond mgdfaacﬂiﬂ_gellgém\j\’ﬂfbﬁrhe@ch md;u@ﬁe%e afj§@b|51gi3&)§llapj faEi'f]@tsE' S Sr
crystal layer,is made di rent subsidj a i xel jof eac

col or. \/\éﬁe]r & rsi oefxalr?é){ec'erf 1iﬁirbt |Isl P B fkferent, a
val ue of ca[ribﬁﬂ&]ance associated with the pixel elect rode is changed

Therefore, in Orqﬂ{tﬁﬁa%lEgﬁ%akgygggldHFESig?Cgebgcehsgfxéflelec rodes

capaci tance between néceé to na
cont ri vances- s adsl Y & naakiasy l@t &r Egérealpéelrtﬂan@eddeaﬁhreﬁttlmrplxel

each of st he Rixalsudy 35 Hauald 2N pirel &lacty Of@mf?éc? }Ein £ilm

equalizing the storage 3 capam tance” between the |er
the pixel 1ot ar 6Hs i f et T ASmee&ER 6t Fi@rm(l@é‘é ﬂ@rld effect

exanpl e, Paiﬁﬂsisﬂcﬁj ataﬁcﬁ a3)dra[l(}o(h?1]eétﬁ_twdélefﬁ ddth hes |tt1ﬂé1iﬂ7@§ ys$ al
di spl ay devi ¢ der.to Vi ew ang e de enden &EI em

ool o el e Treratoel & fedt ete
di spl ay i s gdtewed dat der oifit edcheof i toine aFild hies tddme\dtemi ttbeadgapeatyus

thYh: d 'fiﬁ¥1d%beegHergwré%“ﬂﬂ%”ma&@?&e 'ﬁ A58 SMS%Eigﬁé) ée acﬁ of

the TFTs is connected to a socurce bus line of each column of
thematrix. Adesired image canbe obtainedbyapplyingan image
signal to the source bus line and by sequentially scanning the
gate bus line.

25 [0007]

Some of the ligquid crystal display devices have a
multi-gap configuration in which a thickness (cell gap) of the
liquid crystal layer is made different for the subsidiary pixel
of each color. However, when a size of the cell gap is made

30 different, a value of capacitance associated with the pixel
electrode is changed. Therefore, in order to eliminate the
difference in the pixel capacitance between the subsidiary
pixels, it is necessary to make contrivances such as (a) making
storage capacitance different for each of the pixels by

35 equalizing pixel electrode areas or (b) equalizing the storage



10 i'nto a plurality of sub-pixels, and where the y characteristics of
the respective sub-pixels are made close to each other (see, for
‘exanpl e, Patent Literature 4). The 7 characteristics nean gradation
dependency of display |um nance. That the y characteristics are
different between the tinme when the disp%ay 15 is viewed in the front
direction and the time when the display Ts viewed in the oblique
direction neans that a gradation display state is changed accordi ng

to the obsefattdianid eatduen The \gslle\éu@gwnﬂhelﬂspenéeﬁfyepr@mc%eode
elimnated in such a nmanner

due to the 7 char ri stics can

a state 20 ad%ﬁﬂ%ﬁﬁé’?e SEnt anbr?fr‘ﬁbt%l?%tf i %855 FUr %W%{pp@%ﬁ% a
di fferent volteageure thie |iquid crystal |ayer corresponding to each

of the sub- ép@g? . [0009] Further, as a nmethod for form ng a spacer,

a met hod ha also been tried in which, when color filters are
formed $n corresponddros wint thCBL@wb@lcchsm'@alpmelpslayt Hevéokerin order

filters ar ecoagéﬁvé'a{wl@ﬁ%gg gf? c?e%é—h rf;r%ﬁ whe %mtg'ge %Q}ag{q{lff etdhce

be formed, and are |am nat see exanpl e
Pat ent Lit &mal GhérB):telrnSPaFérhe’fLW¢%l’rl &thgr elle wherotuerdntsrpm is viewed

conpensat e i; ¢hanget RitkRetsapaghtiafee eimeagheRi X8t QUSH1LINE viewed
spacer forned |n the su$$|d|ar¥ pixel, a nethodvﬂgf been i nvesti gat ed
whi ch equal 228 % tAREELIPEt TS TE dEhCBFet rreegéelc?‘i‘?]vésﬁ%(‘é‘}%Ed

by changi ng_na:oSthBlLQfaBiW 3Fes GePaLkE 0§, ldMEwhede-t Ay &iHadd dt@S Bt dl €5
[0010] " Bat et HASIALEE ohio-plBed 002 296503 Ao BRl €0 Lk SLRLYT o,
for example, Patent Literature 4}. The y characteristics mean
gradation dependency of display luminance. That the y
characteristics are different between the time when the display
15 is viewed in the front direction and the time when the display
is viewed in the oblique direction means that a gradation
display state is changed according to the observation direction.
The viewing angle dependency problem due to the ¥y
characteristics can be eliminated in such a manner that a state
20 having different y characteristics is formed by applying a
different veoltage to the liquid crystal layer corresponding to
each of the sub-pixels.
[0009]
Further, as a method for forming a spacer, a method has
25 also been tried in which, when color filters are formed in
correspondence with RGB subsidiary pixels, the color filters
are also similarly formed at a place where the spacer is to be
formed, and are laminated to form the spacer (see, for example,
Patent Literature 5). In Patent Literature 5, in order to
30 compensate a change in the capacitance of each pixel due to the
spacer formed in the subsidiary pixel, a method has been
investigated which equalizes a capacitance ratio of each of the

respective pixels by changing a size of storage capacitor line.

35 CITATION LIST



JP 2007-25697 A Patent Literature 3: JP 6-11733 A Patent Literature
4: JP 2004-62146 A Patent Literature 5: WD 2008/ 081624 SUMVARY OF
T NVENTI ON 10 - Technical Problem[0011] During the

i nvestigation of a liquid crystal display device including subsidiary
pi xel s (hereinafter also referred to aséﬁicture el ements) of a
plurality of colors, the present 15 inventors paid attention to a
phenonmenon in which, when a pitch (lateral length) is different

bet ween t he and when a white wi ndow screen is

di spl ayed onq% gﬁ?toiggﬁgé ground for along time and then a

hal ftone solddl Glcreen is displayed, only the color in the portion

corr espondl G ettt RS LML Y rldowPZ(%dosl_%@eggztgp e different fromthe
col or of the background portion. [00
Patent Literature 2: 20 7-25697 A
5 Patent Literature 3: JP 6-11733 A
Patent Literature 4: JP 2004-62146 A

Patent Literature 5: WO 2008/081624

SUMMARY OF INVENTION
10 - Technical Prcblem
[0011]

During the investigation of a liquid crystal display
device including subsidiary pixels (hereinafter also referred
to as picture elements) of a plurality of colors, the present

15 inventors paid attention to a phenomenon in which, when a pitch
{(lateral length) is different between the picture elements, and
when a white window screen is displayed on a halftone background
for a long time and then a halftone solid screen is displaved,
only the color in the portion corresponding to the white window

20 is seen tobedifferent fromthe color of the background portion.
[0012]

Figure 55 is a schematic view showing a state when a white
window is displayed on the halftone background, and Figure 56
is a schematic view showing a state of the halftone solid display

25 when the white window is eliminated. As shown in Figure 55 and
Figure 56, in the state of the halftone solid display, image
sticking due to the display before the deletion of the white
window occurs in the region in which the white window was
displayed.

30 [0013]

The present inventors made various investigations about
the cause of occurrence of such phenomenon and found out that
the image sticking occurs in the display because the pitches
of the picture elements are different from each other and

35 thereby the pixel electrode areas are made different from each



Figure 55 is a schematic view showing a state when a white wi ndow is
di spl ayed on the hal ftone background, and Figure 56 is a schematic
view showing a state of the halftone solid display 25 when the white
wi ndow is elimnated. As shown in Figure 55 and Figure 56, in the
state of the halftone solid display, inmage sticking due to the

di spl ay before the deletion of the white’>w ndow occurs in the region
in which the white wi ndow was di spl ayed. 30[ 0013] The present

i nventors e various_ i St [ . C
of such pheRBEoR ARt QiR SOr T e Hgs TAaR! ng Bealy £opriach
t he di spl ayhedwmugelatherpialamsniof. the picture elenents are different
fromeach otgierg;and 35 thereby the pixel electrode areas are made

different fromeach 5 other, so that the pixel capacitance is nmade
different for eadi<of tRASEAEPhILPEFERES. S YDTFL] L AHENE §Frecnly égotach
t lhe pi cour excel@nerheivadid F@r@m% %@cﬂw_&iﬁﬁb?paclhgnﬁém—&l‘n@d bleche
el ectrostati.c capacitance f.or y. 1 i xel_.electrode.is al so

i FTer ont - FOEDad ST e Lr e e G gy 15 P amatie
vi ew show red ssiggriad . waigluaens 7ofist lae sethamatial tvdges shiowing Eibgelal

el ectrodes j.ace 0 10 T

si gnal vvavé‘%(r)‘{rrs S o?m]dﬁ tgl?]e QE%%?TP%SLIE%@{%&cBE;%évgr%:L%%Péﬁleecv%\?g gra}r@?&nged
associ at ed agditaren i tif easdtheradidtethaving a smal ler pitch, and the

si gnal 1 yavefqayg shown on a right side of Figure 57 are waveforns
associated with ‘a_picture elenent having a 15 | arger pitch. As, shown
in Figure 57, an 1YY &&9nfd VAVEE o5t §ECHRaPR FolEhfestdg)of sFigure 57
dihf f erlelnt feate ?@@@f@%ﬁégﬁ@i@’ﬁdﬂ wiﬁhiagpiét@ﬁ@%ﬁ%ﬁlehft&l@‘ﬁgﬁk%; taUgies Dfer
the pull-in.voltage Vd) .is different between the picture enent s
and becaus@ i para (15 et nr R G PERS e CER & ALY e ShantitFe
at each 20 X7 ramyg weherfdrives AGardidtreyl ofittthes mixelumd ectaroetet ilsaving a
perf of 1Bd. 13068 BR-BRPOSR SIGA! 5A0R; 49000 f Qb AL OL; PACR 0% bR he
pi xel s, "an "opposed_voltage is set to a value ‘cormon to all the .
pi xel s. Thehefigy golhagal GEdlofl st del Hpremmosppase d vdlursye l gBeBE i ndis
by the val r:aj - - after | rAsie 25 d S
set to a vgﬁhgkﬁ% é?é%#p ornggﬁ*é¥@§E%“%ﬁ%%%%é”@ﬂéﬁ%ﬁ%%% gﬁ&“h?ﬁ%e
it is diffiddfifterand 2aivesie PieRrE Bie iRt aRd dSRLHRS VEIF by
an op_posed paaldrags, eamamaihovallkallke pveatwye elerent ss (PEEA at each

20 timing when the AC driving of the pixel electrode is performed.
Since an opposed electrode is not formed for each of the pixels,
an opposed voltage is set to a value common to all the pixels.
Therefore, a value of the optimum opposed voltage determined
by the value of the drain voltage (Vd(+), Vd(-))} after puil-in

25 1s set to a value different for each of the picture elements,
and hence it is difficult that all the picture elements are
suitably driven by an opposed voltage commen to all the picture
elements.

[C016]

30 Further, according to the investigation of the present
inventors, it was found that such wvariation in the optimum
opposed voltage causes image sticking so as to affect the
display.

[0017]

35 The present invention has been made in view of the above



30Further, according to the investigation of the present inventors,
it was found that such variation in the optimum opposed vol t age
‘causes image sticking so as to affect the display. [0017] 35The
present invention has been nade in view of the above 6 described

ci rcunst ances. An object of the present invention is to provide a
liquid crystal display device which hard?y causes: image sticking
even when the areas of the picture elenents are nmade different from

each Other-dé%éré%%&”&fﬁkﬁﬁkégﬁé%§ﬂ]bgplﬁhect of th@thggénEoinventian

suppress the image sticking present i'nventors , have I nvestigate

various methodso FRFOTHRE gy +HEU1® SbYS ke Gbpobar Joviagevwbygal hardly
bet ween th%mﬁyrm@@M@ki\?gde% dwigdt enhé oRréDst be tRstptBatrone

of factors required to adj ust opt i mum opposed voltage is AVd
descri bed d%%%hﬁn%%e%F%rmé | e §%$£%RG¥6?mt RDi QERFE- el enent s are

made cl 6se to each other, the optinum opposed voltages are al so nade

equal to eac t her he picture el enents. The val ue of Awd
ISl P

can be expressed as As shown in Figure 57 described
above, the WL of Vg P-P represents a gate voltage change at the

time when the TR s,tauned; dffpptdsd ScRECERSRL Vs Do KERP, 1R VAL LS.

Vg P-P at a fixed value to some extent, and hence 20 it”1s necessary
to adjust tHEVSRIUES J12%E i b7 HetIR o€ HodkC ¢ hens b ees of oAV kimg the
Vﬁ| ue ob a d%tﬁ?ﬁﬁﬁ eppedcasv @l Fadddald Hesdert tﬁ%spi"cﬂ@re I%qfe@feei;a%e,hand
char act er gl?}%]ncge tes.parasitic.c I tance pe en the gate an e
rai i ref GeHE CRATABRE CH8 SRt b8 - pHItSF e et AAREEC et SRbhet
the source g dfiEmim dbaoRed eberageei shaWadaycBasedlemt®s  When the
parasitic capacitance t n the %; and.the drain, an re@eren e
character d ‘ﬁﬁﬁéggénﬁféﬁfgj%?§§f:F”%%S&?FFQ Se2 R g5l © Sﬁﬁe%BfeaCh
Cgd+ Csd + @dwex Che, omhinhnioprnsed nafltegeal 3ve rdfser nadetagwsl Coi qch
represeqts St d A, &aPasld Pia8.idah dindl Xebneapgsilagee)ydo
connected to the drain of t%] ) 061§?Hf§!a resulg o% an ex eﬁ%?v%e
i nvesti gat iwPRFs SRS AN &f pest Yoely dd whioving inhEigargeSdfdascrbeed
present inveidwd s grad drzatdee Rt UPto rapehatnels keghes GBl{Egeaﬁﬂaﬁ@é‘th
out that 35 .the .bal ance %L sg%&able pi xel ggPaC|tance can be
effectivelfjma ime when e 1s turned off. It i1is necessary to keep
the value of VgP™® at a fixed value to some extent, and hence
20 it is necessary to adjust the value of o in order to change
the value of AVd. The value of a is expressed as o = Cgd/Cgd
+ Csd + Ccs + Clec. Reference character Cgd denotes parasitic
capacitance between the gate and the drain, reference character
Cgd denotes parasitic capacitance between the source and the
25 drain, reference character Ccs denotes parasitic capacitance
between the Cs and the drzin, and reference character Clc
denotes liquid crystal capacitance. A total value of Cgd + Csd
+ Ccs + Clc, which is hereinafter also referred to as Cpix,
represents the total capacitance (that is, pixel capacitance)
30 connected to the drain of the TFT.
[0019]
As a result of an extensive investigation of means for
effectively adjusting the value of o, the present inventors
paid attention to a channel region of TFT and found out that

35 the balance of suitable pixel capacitance can be effectively



7 adjusted by nmaking the channel region of TFT different for each of
the picture elenments. The channel region of TFT neans a region in a
sem conduct or | ayer, which region forns a passage (channel) that
enabl es current to fl ow between the source 5 electrode and the drain
el ectrode according to the charges suppL}ed to the gate el ectrode.

[ 0020] The size of the channel region of TFT has a |arge

i nfl uence on the characteristics of TFT . As the width of the channel

10 region i URABGUna k Ny %wer enanﬁe@r@&jﬁﬁ Sl BrPRGARS LAl FBF. cach
and a change in the size of 'the c anneI regi on_exerts an influence on

the val ue off éd}? i RS éﬂc’%‘PﬁSHh% dhsr chgpgel FGG%?]“ ‘?ﬁ:eTEr eSERNS 2
i nventors f]:@d_:jl(in’plih bheémibenapt tovm Dpposahilkh rektiagefoamshbe mige

made equal tmee i ctur elenents by co nec a TET haV|n

o ger i d 3! G A S 56 B b e A EeE

| arger ar ealeeztd:ddaaeraebi/ tthee cgﬁnte*r a&tlicgrt ofde rmgm:simgkltng e dderges
suppressed L@z}hl a Jesy tb h%e?t%r esent. Cm/eent ors cane up with an idea

that, with nmeans, above escrl bed probl enms can be
ef fecti vel yIC8@A0ed, and reached the present invention. [0022]

That is, the pregeRrtsi ANYH 198 chiinh@ 1PFOY1 &8 oF TE‘ﬂH'a@ &u& al 1 o SR e
devi ce V\/m ch includes a pair of substrates, and altp %\ﬁh crystal
n

| ayer sandWcHeE RS PGS O Subst st éée 5& Lo hgrreit
is for ned yeqiicet U @ nelreninrids oite auplrenal d:Hia/ra)CEtézﬂi@ﬂch bteh:emlelsq:htk’fd:er,

crystal dis evice, b feat red in of the

Subet rat es LY FASLOEHEPAT 1 Thel 7 et Pl r8dt Brat < ey Bt 1uence
capaci tor ldameadie aralhien ofi qu@mhrcanam crompmnreetted i Cwach of the
scanni ng "[Ir@ﬁ) d the signal line, and a pixel electrode connected to
the thin filmtransistor, in that the other of the pair of substrates
i ncl udes an oppod&¢ BreseRbddIvett e hati oms prkethatt éder ebimgm opposed

arranged fofo1eacfe etint e @aﬁw Enfl LRSS, bardekn Ehétpi@&lﬁé@iements
el ectrode 35 havmgalar rea am)g thegag#¥ |er

el ect r odes 2YBCaPP&RGLBYI H nge PYXBE 8§ oodgmetitehlt i"‘ﬂn??‘llfﬁglon
transi stor e ng =l argert ehinmelvikglth lamyg thepl Lﬁ’rai ithexdb hthe

thlnfllmtran5| t.ors rran din one pixel 0023 5TeI| ui
cryst al dléﬁiay e itige e % %%%%%ﬁﬁg can*% upa%esseh R sé&t,

thepresent1nventorscamexq:wrﬂuanldeathat,w1thsuchn@ans,
20 the above described problems can be effectively solved, and
reached the present inventicn.
{0022]
That is, the present invention is to provide a liquid
crystal display device which includes a pair of substrates, and
25 aliquidcrystal layer sandwiched between the pair of substrates,
and in which a pixel is formed by picture elements of a pilurality
of colors, the liquid crystal display device being featured in
that one of the pair of substrates includes scanning lines,
signal lines, and storage capacitor lines, a thin film
30 transistor connected to each of the scanning line and the signal
line, and a pixel electrode connected to the thin film
transistor, in that the other of the pair of substrates includes
an opposed electrode, in that the pixel electrode is arranged
for each of the picture elements, and in that the pixel electrode

35 having a larger area among the plurality of pixel electrodes



invention includes a pair of substrates, and a liquid crystal |ayer
sandw ched between the pair of substrates and is configured such
that a pixel is formed by picture elenents of a plurality of colors.
For exanple, one of the pair of 10 substrates can be used as an array
substrate, and the other of the pair of substrates can be used as a
color filter substrate. The picture el efents of the plurality of
colors can be realized by color filters respectively arranged in

correspond \@Detch iRl sﬁarﬁﬂfw&ém@eéewé W dh3bl AY160 O04Ss Cbr
be expresse dj usti'ng the_bal ance of the respective calors

[ 0024] haw @f leKgepar aweéufbg@%taé%on%ah@daéusééﬁﬁwnaf| T-fh% thin

(herei naf t e11 18] S0-4Rf@it@t to B @at erbund iges)pisdignal |ines
(herei naftel{quléslo referred to as source bus lines), storage 20

capaci tor (hereinafter also referred to as Cs bus lines), a
thin fibmtransi smmr IR Slidel Gmymmﬂeeﬂnapl@@crdeoﬁdm@ismwmgadeirrtes

and each of, d 0 t

thin film tlrné%gf lnﬂ%lu%%%alaalgg tec ro e'#%eacﬁ?[ %fn g E ﬁ'@%jd &%@al
connect ed tl@wee q@n@l@i@tmﬁd@% gy r%s?{i‘ormﬁ rﬂjlktﬁiiltafT@SI'F'landl'rﬂe‘S
gate el ect r&gﬁflcejuﬁ&%u%fh EHStTgTﬁliél GonreGhRY &ﬁ Fﬁ)ﬁ@tﬁ@éeei)é&ﬁeﬂltél%f

of each row. The source el ectrode of each of the S IS connected to

the source I YGHE W FadpHALUM A §88FPe& i RRGe °LalFe Pataited
by suppbyi ngiryt dd@ge cslnglsalué@d tafseasoyfﬁ@yba@étmaﬁchrhytaapbyh@g of

30 | t to th | t t

'n the. abot@tBEF Bad BONT AR RE PO P e andbGsaary T REC RSt Tate
scanni ng | iTres ptb&usegmbémémm oft hhesilorr&g]at;apécq:@bmm igzen, behesa hired
filmtransigy Dgnﬁlwsrg'%ee% {éﬁ%é%ﬂ% ha 3h 800EMsEEARERLE Y] th

V|a|nsulat|ng certain inte S SO
to be el ectmqj‘amey ellegleatsd ﬁﬁdﬂ%@mu%tmpl%uﬂqi@rs £ha %@)@#Pressed

el eC”@ﬁ Jhﬁl ad ehgetdipde & el nangadd o de-sepag ated from
each other via the liquid crystal l|ayer. Therefore, a certain anmount

of el ectrostMt34) 5 capacitance is forned between each of the lines
and each of the Qirg:tcrfod_eﬁa it bet weansdrha el ecidlodRs sspanificalings

the scanning |line pi xe el e trode fo drai,n ca tfnce
(Cod) -t he hapinat ' Aot FErprEen 5 Bo FAHE HoF rhiSbar ceSaparh TLies
capaci tance(l(e(mji)naﬁﬁee: sﬂmrcagsem ttoy 49 reownck 10ug hielpixdel storage
electr9ge [Qf1D . 3106308 <CARALL dégsss)o d-188 éslcsgﬁgtm@@s

e e formTiqui

and t he oppose ca aci tance
[ 0026] The =othén 6ilmh@apra$ ¥stopr S(FFSHr épésepﬁ@iﬂua@seat% Oép}ébse%jcannlng

lines and each of the signal lines, and a pixel electrode
connected to the thin film transistor. The drain electrode of
each of the TFTs is connected to the pixel electrode
25 corresponding to the TFT. The gate electrode of each of the
TFTs is connected to the gate bus line of each row. The source
electrode of each of the TFTs is connected to the source bus
line of each column. A desired image can be obtained by
supplying an image signal to the source bus line and by applying
30 a voltage to the gate bus line at a predetermined timing.
[0025]
In the above-described configuration, it is necessary
that the scanning line, the signal line, the storage capacitor
line, the thin film transistor, and the pixel electrode are

35 arranged respectively via insulating films, or the like, and



15 el ectrode. Since an electric field is forned between the pixel

el ectrode and the opposed el ectrode, and since each of the pixel

el ectrodes is individually controlled by the thin filmtransistor,

the orientation of the liquid crystal can be controlled for each of
the picture elenents, and thereby the 20 whol e screen can be
precisely controlled. [0027] The 9pi xel electrode is arranged
for each of the picture elenents, and the pixel electrode having a

| arger ar a,a00ng, 119 HLALId o Ofs PLAR] o SLEELE Ade Sy AlIANIRM FRoAMuch
pi xel is 25 connecte Sthe XRT R ¥ITmtransistor Ravi ng a |l arger
channel wi d¢tthegirongutrhiepl urle ivdyedf etaetrada Fnd mher gpRPgedrslectrode

arranged i n e QN8 qKelo Y R8Tl GSont ey dH Xihed! astd adfe Navdid
a smaller area anong the plurality of pixel electrodes ﬁrran ed in

one pi xel iEYESedfed -0 TRETERPRST i f nTEF BRST AT haw gel ostatic
smal | ers chanppelciWatide agongriide opltuicaln eychfof et binefidrd each of the
transistors arranged int ne pixel. The.chapnel w dth_.do not
rean the. | S TACER el R EST (0% G S A FRECAfaraI LYY the
el ectrode (soemeiimaf tlemenleswl rdfeerientt @ lasichaimdodme gtte-daaigt an
view of a thi i Lst ; a 1 : t i
f ormed by t%g%%lfracmg%?gg??blehea%gb?%g Ic?}a% %%g]"‘%}g% Ejog{;l ?%e\élﬁir%%gfjg%em
each ot her SoM&esdraiy eappeiaanen Fetdleethehet ehadd SaRFcd P hdne R d
val ue pf pivRl pgarackiapegodantotel @ ticradLetpakathppebetween 4R the
val ue of pixel _capaci tag\%e and the%el ectrogie ?r ea._  Wen.a TFT
having a | &g& Eh&ANEPAR PR B¢ O EEF G OGS RET &It ] Sefeystal
havi ng a | ajgeiciareme af@ avhen a TFT having a snaller channel w dth
i S connect ﬁgot%%éa pi xel el ectrode having a smaller area, the

t

vari ation opti mum opposed vol tage between the picture el enents
can be suppressedhenothexbasitheopat heo £ aratimmtist ilos lofdeshehgRgposed

10[ 00284 ct i confhgurat ib.en ef-ithe; biguid shaledieshl @(})ﬁﬁ pjé%el

. 1 St |
device of the present 1 nvention is not especial lfy %{I mted as_|

it essenti @laFtingdauded i\ chPeORPO fRGE-T i%f arghl e EnBaahmhtsegrizel
the |iquidaryst-)adt spl ahddemida1afy thmdiEsen vhp Hy et arme
nmentioned in nore detail bel gw. 00}?{ It is, preferred that
the overl apFiadg &t ofthen e ST ite Eif Y @qyséﬁaelctciad?j}e
havi ng a | aigairdrieal i rdichicér elt theopitherevel tapptag andaoirdihe the
scanni g i ne .and the I{)i xel .20 el ectqude havirncglla %gnm | er area.

Ther eb¥, tl‘i@ci}eﬁ 0e 55T hceangakiee-pd:reaqlnseca{/pézccﬁr%tancee( d) formed between
t he scanni N@d4dHe and the pi xel electrode can be changed, and hence

nore suitabl e adjpst ﬁ&%lcége?ﬁrgﬁéff ’?J{jﬁar[&é)cﬁof]orzélabhi SsPLRE &1 8 re

&
that the overlapping area of the S|gnal ne_ and the pixel electrode
havi ng a | &lkfererdrsoa angl dhef eAeRtl PLBAELRESOVEVILBEpR Nt BA¥eE dFSE HENONG

signal |inegm@ngthe pixeloelgeidiode havidie A Sl ffd afanelheredy . is
t-h © vaI2 5o Ofor}nheectseodurt%e:cg{aailzll?igapiafnll tta}:ré%esi(s%sodr) h];?rrirxrlEdabféz\_!\e g? ctzeraennel
si gnal 2Pi n& g g
width among the plurality of the thin film transistors arranged
in the one pixel. In other words, the pixel electrode having
a smaller area among the plurality of pixel electrodes arranged
in one pixel is connected to the thin f£film transistor having
30 a smaller channel width among the plurality ¢f the thin f£film
transistors arranged in the one pixel. The channel width does
not mean the interval between the source electrode and the drain
electrode (hereinafter also referred to as channel length) in
plan view of a thin film transistor, but means the width of the

35 region formed by the source electrode and the drain electrode



30 and the pixel electrode can be changed, and hence nore suitable
adj ustnent can be performed. [0031] It is preferred that the
over | apping area of the storage capacitor line and the pixel

el ectrode having a larger area is 35 different fromthe overl appi ng
area of the storage capacitor 11. line_and the pixel electrode
having a smal |l er area. Thereby, the val 48 of the storage capacitance
(Ccs) formed between the storage capacitor line and the pixel

el ectrode Qéﬁgﬁé‘cae“%ea‘%h ac[’cchéskenc%fh@%re i t%B%Eee A C}(ﬁ”%%ttw(é%% he e

per f or med. erre ness
liquid cr yg@nﬂeeily@nd@he@ndp*mﬁgfatﬂ’q@ pfxzeixe:l eAnaste ded ngna th@g@rls

area is di ff%roeﬂtelfartqraﬁ %%th@eqlkr&ﬁ%svgﬁutehsfl gyeg @éﬁﬁ&ﬁjﬁaﬁ@é{e&nd the
over |l appi ng the pixel electrode having a snal area. Thereby

the val ue ofi%HeSLP§hFaderdsta é%ﬁabﬁt%éa(aeﬁ ?W%@P%@Eﬁ t"hjedth

pi xel efectirpdenabdtbhec ®pROSLS elieckrode Kanihg acmaﬂged aﬁ‘td, hﬁﬂcmhen
nore suitabl (I?F dj ust nment canr]ige pe

d
That the. aeaEdobaRmEs SR01 18 PehL AT Crabehoas Fophichad 6o ey
capaci tancel(e@gﬂ:)qdet hatritlge assgadl et i areeand Heh e apibadli cal eéttbeleagf‘mmmm

th t
and the pi ser e PBEEbR ek e king BELcbDE ST QRa0es ARACL! Mogd dheed
pi xel el ectaroddreadthitfe %ﬁd@&@mﬁ%@éﬁmﬁnqmeﬁhﬁ qRAF crystal 20

capaci { gnce 2k that the ratio of the gate-drain capacitance to
the total of the te-drai n capacitance, the squrce-dr

n, .
capacitance, the LG TE¥FAGO L, tHﬁdl%ﬂBlﬁlﬁﬁYﬁtéfyg%%PlaY device
ﬁapaci t ?nceaf( tthe pﬁ@le)b.l@nﬁf aﬁ??ﬁtﬁ.ﬁhl fc_)s afott @%p@@f erldryﬁurima@aichtsan@ﬁgi $s

ereinafter, set as .a) js different for each o t i.ctu
el ements of 1 K& SR Jd}cjclbcf Suca{hdxfnf'%?nergﬁ%ng%trpfc Sitﬁgs of
t he gat e- dresibpdciapadis aficehe éspedd vey st abtdispda yf devibe @i tharmresent
elemenis of MG aldd e GHUS Sn hELIdd el anGs fl ween the

| ar ges ratio gat e-drain capaci tance and the smallest ratio of
t he gate- dr[aﬁ(ﬁ%lo capamtance is 10%or less of the smallest ratio of

the gate-drain capa¢itAnce rddP34ht the overlapping area of the scanning
line and the pixel electrode having a larger area is different
from the overlapping area of the scanning line and the pixel

20 electrode having a smaller area. Thereby, the value of the
gate-drain capacitance (Cgd) formed between the scanning line
and the pixel electrode can be changed, and hence more suitable
adjustment can be performed.

[0030]

25 It is preferred that the overlapping area of the signal
line and the pixel electrode having a larger area is different
from the overlapping area of the signal line and the pixel
electrode having a smaller area. Thereby, the wvalue of the
source-drain capacitance (Csd) formed between the signal line

30 and the pixel electrode can be changed, and hence more suitable
adjustment can be performed.

[0031]
It is preferred that the overlapping area of the storage
capacitor line and the pixel electrode having a larger area is

35 different from the overlapping area of the storage capacitor



It i's preferred that the values of a of the picture elenents in this
case are close to each other. Further, when 35 the values of a are
'set in the above-described range, the 12 difference between the
opti mum opposed vol tages of the respective picture elenents can be
elimnated so that the image sticking can be sufficiently suppressed.
[0035] 5It is preferred that, in the onélpicture elenent, the val ue
of the response coefficient ("Cplx(nln)/Cplx(nax) ) obtalned by

calculatin rati.o, of the X nun1v e e t

gate-drain%ﬁéﬁégppa gg,p%ﬁgﬂg%%?%%ro éqmﬂ%‘ﬁg% %%ég 5g?h TRy
capaci t ance;heand lukeolfi Goe ds tryageal capmyzdiarare €, CCB0 ﬁpﬁ-’merﬂebﬁéweeﬂo‘ﬂhe
the m ni mumvaly gfec L obRe (Lot ginﬁfaﬁch%h%@xgiaélrb&m tarcse dienged,

sour ce- draln ca Th nce, e storage capacitance, and the I|qU|d
crystal capae thanae imPLH fsﬂélrt‘earhler @dya%#ﬁ%t t R ﬁ?%taﬁ%f%%%nts of
the plusal itgnaf) colors, and that, among the response coefficients

respectively obtalned 15 or the pic eele nts o | ur, I|t
colors, the difféfrenéePhe %Eﬁgttﬁgatl %E’&eyfll? 58?13%% (F(t?ﬁ %E@Pé %Ital
the smal | esita yeas persa ageding chenplkslS%mttmfs rof v dtrive asfrab:lgest area is
response coefficient. 0 efer

P cg.f_ff che cHE £ d)tha:qle 2!} ura @g £ 1{ i@{lcﬁh@r Slayer

el ectrode i'sconfigure eIe
di vi ded f rmead(ﬂpmtrmathérpioﬁel pﬂepuredelle'ﬂ@mq atﬂ’f@tl]teﬁ’eaﬁfﬁﬁn fThexeby,

transi borﬁjﬁ§9a$9QQﬁ§£ﬁg]Egyﬁnﬁc§ygt9i%%ba@f%@h&%ﬂﬁ§lé?%@@ﬁéd%%ﬁ%een

that the storage capacitor |1nes overlap the sub-pixe] electrodes 25

respect i vel§ie @idehalecheodrqgand %??ﬁ%oﬁﬁ%ﬁllﬁft&&ﬂecéapnéﬁu%%“%e ’

driving cirglH theMue hnd v efiscdibes pdpidtief ddre ol pageoahed he
st orage cap Cl tﬁh line at regular tine intervals. In the follow ng,
[

the net hod, [ ch one picture elenent is controlled by using a
plurality of sub-mi Xl peletdrmdeschat tths Stiwayng ilsired sona efler reidke o
as a ti-driving method.. We p [ [ | e

are ar ngegLecmtcﬂje s%rre ptl’\é%ﬂ Qe@%lc%#rée éérlpdé)%lf%&?%é; g(g ?}36'@%??@2%
by differemimfdlectine ard tHepizebtatecviede WM e?léfntsqurce -drain

characteri Sc{)alggazc Al £ 8 )f@ﬁd') S gtﬁiﬂr@ﬁe SO AN céﬁgthék'@JlrﬁanShéézhe pixel

dependency 35 on racteristics can be elim pat
Furt her, a@lq@ﬁqﬁ,&éﬁ@mq [%& AF@AFe CEPRCAREFES i(RES) caRPBE the pixel

prevent ed Ry1 it Mg érﬂ? S-St e @l €T ¢ eSS bJS/orm the liguid crystal

h 1 ti-d hod h h f. th
capaci £r 199RACTGUSA (BIETy < T bi8er B 1R T CPAEr oGt HEP & b g

capaci tanceco the total of the gate-drain capacitance, the source-drain
capacitance, the storage capacitance, and the liquid crystal
capacitance (the value of this ratio of the gate-drain
capacitance is hereinafter set as a) is different for each of
25 the picture elements of the plurality of colors, and that, among
the ratios of the gate-drain capacitance respectively obtained
for the picture elements of the plurelity of colors, the
difference between the largest ratioc of the gate-drain
capacitance and the smallest ratio of the gate-drain
30 capacitance is 10% or less of the smallest ratio of the
gate-drain capacitance.
[0034]
It is preferred that the values of a of the picture

elements in this case are close to each other. Further, when

35 the values of a are set in the above-described range, the



wWith respect to the total of the gate-drain capacitance, the
source-drain capacitance, and the storage capacitance, and the |iquid
crystal capacitance (the value of this ratio of the storage
capacitance is hereinafter set as K) is different for 10-each of the
picture elenments of the plurality of colqrs, and that, anong the
rati os of the storage capacitance respeéglvely obtalned for the
picture elenments of the plurality of colors the difference between

the | ar estyr t %]ngt e io

of the gt or ag%%%prg%? tﬂﬁ@é%a@% o or ﬂ;gé‘p ‘ﬂ?lé{rg%% eés% Jé@%l o]

of the storzfedpdds Pragtere- ele@rv%m%xg@@ube Elfiguiinaterd pavidmt ¢ghe image
[0038] WthihacddAuigh Aoy i = b Sl @y dayhoefed he -present. 20

invention, the varitation in the opti rmm opposed vol tage i s adjusted
bet ween the[od}%':“t]ure el enents, and hence the generation of inmge
sticking can be atpmrseq:&@feﬁ%cEFtlﬁ?tSCRIPflﬁr@\lcﬂ% QRAW&:[@ ZH3O] the

Fi 1] Fi henmat i

conf gur at IGHT 1 e1® TERTT Bes ORFIe HHE Vot o melobr e BT o
crystal di xﬁitaqﬂrulmlbge:adfcﬂrdmmgmmamo @Fitgwreaﬂmﬁhg@rleleZof$hae total
schermati ¢ %@Qh"é %\e(t\é,fgﬁga%' eﬁggb%%; 30th@ Eagi)éénaygi 2l6a citpnce,

arranged ina stri S a sc
vi ew when tadfed éb?cﬁtqﬁqﬁerﬂépﬁﬁlEﬁﬁ@err@Fﬂ . ea]lﬂeqléﬁtql &ﬁg@&allnC%PaCltancer

t wo- by1HWo JHBIH k¥ spBBRE:o the mlrﬁfmwrv%lﬂe Efgiﬂ@tétai @flt%@téya@ée@fam
circuit diagramjin the 35 liquid crystal %a deV| ce nmbodi nent
c%%’dh

1. 14 [FRRESEREuridS ?@“’aces %ﬂ1 P A heeofprage
filters forcaqmﬂntmn@ efincExarplleglic [:Eyguae G]ipEbgﬂEﬁcé is @ifferent

schemati c an vi ew ng.a, first gxamp | e n h Si.z
channel wi QrF i€C gﬁjO?gt%g& glgtﬁ]—:egﬁrlgm?]n i 8§r th %uﬁas%ﬁt\é |%o p?]?s
Vi ew shovm rucht Bet praceabpe e espOTER cl:cmeﬁ\mchemh@ reispe chfi velanmet ained
width g adj ttqgi Fi J?E’J%?I‘PE ¥ Co é!§Wh
(enl ar ged wdi; é{ AM see{éo g?fgr#p e o FT 1n V\ﬁl C e’ s1|:zee

of channel d4 &r&rSC%lda%Ht%%n e [ R gaR et IEFRYFe @@%flac%%fh’@n@@@lcthe

plan vi ew sHow nds@ ﬁégg&l@aéﬂé@fmléfﬁ id yhigh tdes sizeripd shannest
wi dth is adjusted. \[ﬁF %1 e 10 Figure 10 is a schematic plan view

(enl arged AieH°TsHo ttd exanple of TFT in which the size of
channel w dido3&) adj usted 15[ Figure 11] Figure 11 is a schematic
plan VbSWIOf CO'%&:EE'%%%%erred that the pixel electrode is configured
by a plurality of sub-pixel electrodes divided from each other
in one picture element, that the thin film transistors are
connected to the sub-pixel electrodes respectively, that the
storage capacitor lines overlap the sub-pixel electrodes
25 respectively, and that the liquid crystal display device
includes a driving circuit which inverts the polarity of the
voltage of the storage capacitor line at regular time intervals.
In the following, the method, in which one picture element is
contreolled by using a plurality of sub-pixel electrodes in this
30 way, is also referred to as a multi-driving method. When a
plurality of sub-pixel electrodes are arranged in the same
picture element and are respectively driven by different
effective voltages, a state where different y characteristics
are mixed is formed, so that the visual angle dependency based

35 on the y characteristics can be eliminated. Further, an



for ‘each pixel of Exanple 2. [Figure 12] Figure 12 is a schematic
plan view of color filters for each pixel of Exanple 3. [ Fi gure
13] Figure 13 is a schematic plan view of color filters 20 for each
pi xel of Exanple 4. [Figure 14] Figure 14 is a schematic plan view
of color filters for each pixel of ExanEIe 5. [Figure 15] Figure 15
is a schematic plan view of color filte $ for each pi xel of Exanple
5. 25[Figure 16] Figure 16 is a schematic plan view of color filters

for each pioele e FxAmen Gl Figute: i4h iEl e 1L 1L Isée@eé@g@g@ta&mg

pl an view o Ilters tor eac pi xel
18] Fi gur e th® pybarizhénst et prdes \hYer@fmléJetF delHT:tféi? @eg@%klsaea@hthe

pi xel of Examplf 6in [tEieQbU'cﬁ.tja%ﬂe ROk Js%drsa semtd o pliade vi ew of
color filters flor each pixel of Exanple 6. [Figure 20] Figure 20 is a

schematic HI%?M ew of color filters for each pixel of Exanple 7.
35[ Figuse 21] Fi gtﬁes%ﬂré&ﬂachaaatﬁme maanovbﬁwrm‘ sﬁokagefddﬁaefﬁtaﬂ&e

for each pix of Exa re.2 22.1S C

pl an view &let‘ﬁzf gﬁ?&ﬂ %hgxgﬁ%%g %? edjé‘?%% % i;ﬁ%g%é the

width is acﬂw@dqrcachmtegacmt@aaplmcs the {:F@g@l@e @ﬁadﬁqt@n@,Zandstlae
raph show S t

grap 1% e@@@ﬂ *Ha% UER 24@?0 26 a0 and h&e

pi xel electroear ratio. ure 24|s aschematlc pl an
vi ew show ﬁ@%ra%‘gpéﬁaicﬁtwnr:@hl% H@w@ﬂﬁﬁr st e tfeddf hpRent for

el ectrode Quen aF %@hp@zbhaﬁ:el B1EmbadisneRt tie \A%Q{lfwyty 2blchigrs e &%
is a schematic plan view show ngggqrpe%l on in
c

i ch tE@ gate bus | ne
and the dr it tel BEOPEENG FErIgS ShEFa9s ERBBGT heRfFe sespectively
[ Fi gure 26]otHiguierl Z6ri gha §£dﬂ’6tmﬁéié:lef)ila’ntSllcﬂlvt&bopﬁlﬁgaaltgg@ﬁmcbl’brs,

whi ch the |.i ne._and.t he dr in el e trode over| eac her
i n Enbodi rreﬁi fibu[sﬁ |egucree bzef]wef gur & ﬁﬁows raantleoxaorr%laceh of qoén
whi ch t he siapadaftadme endr thppﬂsm@lb@@@ witihefgdhe dusragaecampalitmnce

drain ekect) r&ﬁeob%zagﬁgfﬁ%g%ﬂé@(ih@ql%w% &fofTﬁI e ghewy b%fgm&gé@

and shows formin I N"ensi on e TFT s

— Advantageous Effects of Invention
[0038]
With the liguid crystal display device of the present
20 invention, the variation in the optimum opposed voltage is
adjusted between the picture elements, and hence the generation

of image sticking can be suppressed.

BRIEF DESCRIPTICN OF DRAWINGS
25 [0039]
[Figure 1] Figure 1 is a schematic plan view showing an
arrangement configuration of pixel electrodes, TFTs and various
lines of a liquid crystal display device of Embodiment 1.
[Figure 2] Figure 2 is a schematic plan view when color filters
30 in Embodiment 1 are arranged in a stripe shape.
[Figure 3] Figure 3 is a schematic plan view when the color
filters in Embodiment 1 are arranged in a two-by—-two matrix
shape.
[Figure 4] Figure 4 is an equivalent circuit diagram in the
35 liguid crystal display device of Embodiment 1.



20 Figure 24 is changed. [Figure 28] Figure 28 shows an exanpl e of
TFT in which the size of the overlapping area of the gate bus |line
and the drain electrode is adjusted in the exanple of TFT shown in
Figure 24, and shows a formin which the dinmension dl of the TFT
shown in 25 Figure 24 is changed. [Flgure 29] Figure 29 shows an
exanple of TFT in which the size of the 6ver|app|ng area of the gate
bus line and the drain electrode is adjusted in the exanple of TFT

shown in Fi 4 t.he f

TET shown |0 S0F ghia Y § e b S pG IR SO S
exanpl e of fPRT dachwmriictelt i dixgeudfe tlhhe overl apping area of the gate
bus I'ine angjthgdrgi @l%lu%t fesO;dL% hssedibust ed pnaﬁheleafa@?%m@ d Fﬁ-lrhst

shown in Figure 24, ‘and 'shows a formin which the |rren5|on

TFT shown iS¥a3% s @Lﬁré“FE4lPsWBH§ngdSlZ%Of[‘F‘P@%ﬁl% 31} Wg%ﬁeadsﬂlus‘ﬂed
SEOWS ap g)q@ﬁ.}@,lﬂepﬁ gEIgUlﬂgV\M!i?él d rser&rrdéel@‘ plae weisdal Qﬁ@hﬁ@g&i %ecﬂiﬁnd
the gate bus i e, drai,n. el ectrode i st.e the exa

of TET sholaii gar B 3sr A IhERE BEF8rH ihAmAcn LD R DA S5

of the TFT [ ﬂl@mra r8]5EFﬂggzmee825si 8 shaesgedic pFRaguveed2]erl guyed 32Lew)
shows an e F of .t ] g r

the gate b)ugg1 erfthg gﬁ érelgél)(rgfjﬂmeéi(;eﬁtor%o ng£ ‘ﬂﬁués}%/:tr |%9'ltZ eogx(gr?a

of TFT shomdtﬁﬂ Figd® wB,ecand shows a formin Whl ch the dinension d4

of the;dFT shomid B11@iugwr 6 23 hsséﬁéﬁ9€ﬂc iEh%'I@w oxﬂﬂﬁ”@ 331 rd
shows an exanple of TFT in which the size of ]tj he overl aE area of

the gate bEEAMHE AdTFRel Hmdiir e P BBt PHER G ‘%’@]“&’sec]eﬁlfj

011: TET shovvrrﬁgmﬂa gOﬂeFﬂéur@nngi@Ost@émHﬂaict b 1w eﬂegheeﬂlmgedgmem
of the TFT shown in,15 Fi.gure 25 1s ¢ . iLgur 4] .Figure .34 |
o schemat | ST, FhE Shofrng<aTP LS Oh Lok il b e Cha. B 6oect roe
the pixel edle:'tuhadiaamiaerémni .each other in Enbodinent 1, and ShOWI ng a
form i pgwhi 0 S.Li j xel

over] b’ eadh SRS I FR e A s L BeBitat 8 pIEh oL BhE A rers
showi ng a rfegi @adn niteh Ctﬂwéﬂyg?é@elao@e line and the pixel electrode
over | ap eagh-iQhher mpl Dol ment 51y _Brshaw Egaamfé@awl 8o18- Wi Ghers
the size of the over appl nngarea of the gate bus line and the drain

el ectrode if®TaGart ERAP1$6]°-Fi gure 36 is a schematic plan

vi ew show r{gi@;d@g&@ﬂl ngwfle a3 tbhea gahenbkus.d phenanikd bE poxek filters
el ectrgﬁe %ver Ie?g: each ath n E dql ment 1, and show ng an exanple

i n whi & Tsj Do 1Pif e g area of the gate bus |line and
the drain e[lFECC_ILr}mjéﬁl]SFBgi}lIBﬂédlS?;ﬂ[SF:ﬂWR?PlEnglﬂw 3T telargrigters
show ng a t ety Hbq ate-drain overlapping area ratio
and t he pi xﬁra% ect?%aar\eﬁe%;{atl [Figure 38{ Figure 38 is a graph
showi ng a rldligirenshll pFb@eyedd is a schematic p

for each pixel of Example 5.

an view of color filters

25 (Figure 16] Figure 16 is a schematic plan view of color filters
for each pixel of Example 6.
[Figure 17] Figure 17 is a schematic plan view of color filters
for each pixel of Example 6.
[Figure 18] Figure 18 is a schematic plan view of color filters
30 for each pixel of Example 6.
[Figure 19] Figure 19 is a schematic plan view of color filters
for each pixel of Example 6.
[Figure 20] Figure 20 is a schematic plan view of color filters
for each pixel of Example 7.

35 [Figure 21] Figure 21 is a schematic plan view of color filters



the«frame period and the applied voltage arrival rate. 35 [Figure 39]
Figure 39 is a schematic view showing a display state 17 when the
influence of the difference in the response coefficient on the

di splay was investigated. [Figure 40] Figure 40 is a graph show ng a
sui tabl e range of the response coefficient expressed by "Cpix (mn) /
Cpi x (max) 5[Figure 41] Figure 41 is a $€hematic plan view showi ng an
arrangenment configuration of pixel electrodes, TFTs and various lines

of aliquid g yst of Enbodi ment 2. [Figure 42]
darveial dopl aye deyice

Figure 42 i's an eqw ent”ci Teuit - di agram in the liquid crystal
di spl ay devikieywfe Bodilgeme 22 18] Figplrean3]c Elgur ¢14% stﬁo‘S&\ETssslgwwing

wavef or ms uherh &uBild i iel clring 15 94 QriiBther [ Ot e J4FLgur

44 is a schenat| an-vi ew showi ng & range i n Whr c
and the dr@% W&d rigdEFWIR) Bn expanded region in a part overl ap

each ot her am@i@)dsrjﬁmg@reb@ EEiQurephSihbi g e 481h818n86REMEEt Eeen
pl an view s n exa| en th 9? d%Péﬁ%t ce s agiusted b
the overla JofSJt HFedthode 5nd FHEE&PHussTeherato-

[ Fi gure 46] Eﬁqulﬂee246 FSgarscif'mfrata G Pleara tdicewlahowd evg saroweeanpl Eeglon

ahen e CYERRISKANES % adLupled i ERE GETL AMNG Are 2l 28 LI

pi xel electro e and t . |ne ure ure 4
schemati ¢ pitdrewilew Estiend imerah lexanpl e when the Cs capacitance is

adj ust eg byt hj?:nQeVQ'Sl] aPP@lE‘Qe 6§59§50$ sta?l%rr{%‘t)&% pi‘i%ﬁc{r{&g%kﬁﬂqﬁﬁg $gion

bus |i ne. ur e gure 48 i s schemati c plan vi ew show ng

an exanpl e lZBW%ﬁéﬁ *%}h% ‘Etec t}éclr-"r%%@élq Ehﬁdﬂé%%@lwttwe%?@?%ﬁﬁl éh%fh

area of thedieelirelmsbderand t he Cs bus line. [Figure 49] Figure
49 is a wav .ormcggét show t he Cs gp tu%i when a nmulti-drive js
per formed. “*4HF% BHYUES gt &S50 Sb A difeha i c? Tk AR "ew % Aokl FiP™
an 30 arr arigewhmt:hc’dmé imeab'uenlnﬁe pirethel dca toedecanddd neerilap each
Enbodi fent 3 Jy_[ Fl mé:rhgulre 51 is a schematic plan view show ng
an arrangenen con ura ion of pixel electrodes and lines in

Enbodi nent [£igsle IZ’I‘@uFe%Q? H ghp@85@n|@wanpskﬂ@rfaw@ Pt ariwibethe size

showi ng an ofl& e overlapping area of the gate bus line and the drain
electrode is adjusted in the example of TFT shown in Figure 24,
and shows a form in which the dimension dl of the TFT shown in
20 Figure 24 is changed.
[Figure 28] Figure 28 shows an example of TFT in which the size
of the overlapping area of the gate bus line and the drain
electrode is adjusted in the example of TFT shown in Figure 24,
and shows a form in which the dimension dl of the TFT shown in
25 Figure 24 is changed.
[Figure 281 Figure 29 shows an example of TFT in which the size
of the overlapping area of the gate bus line and the drain
electrode is adjusted in the example cf TFT shown in Figure 24,
and shows a form in which the dimension d2 of the TFT shown in
30 Figure 24 is changed.
[Figure 30] Figure 30 shows an example of TFT in which the size
of the overlapping area of the gate bus line and the drain
electrode is adjusted in the example of TFT shown in Figure 24,
and shows a form in which the dimension d2 of the TFT shown in

35 Figure 24 is changed.



arrangenment configuration of pixel electrodes and lines in Enbodi nent
5. [ Figure 53] Figure 53 is a schematic cross-sectional view
showing a formin which picture elenents of three colors are 5 used
in Enbodinent 6. [Figure 54] Figure 54 is a schematic cross-sectional
view showing a formin which picture elenents of four colors are used
in Enbodi ment 6. [Figure 55] Figure 55 il& a schematic vi ew showi ng a
state in 10 which a white wi ndow is displayed on a hal ftone

back d. ; dFi 6 t
of o hal 11 o LS J1IPELFLINTD, Tl B GBLe CorRe SIOHAY, y8taife
[ Fi gure 57]°fFitdig @‘serrl%pzalrgq:r@f@a i ef Vi fesy Srioan igs sl il andvidter dea bt

the drain voldagesiof st 48 R5¥EH &l ekl 0488, BE INGee é@o%lﬁf?@“ﬁbh}éet%
each ot her. DESCRI PTI ON C]]—' EMBODI MENTS [00p 40] pr esent

i nvention 19 SBe%sert F SRR iiHse thét dimeasiper &7 rci’%d;hteoTtFﬁeShown in
drawi ngs i reiiche-d aid avé nchaemdbedli nents, but is not linmted to these

enbodi nent s 1.Fi urelis S tic pla Lew ,
Showi ng. an EASIRGeR2T P o8LEE T SHPAE Bf ST B Tor Bb bty thrEbE e
various |imes tWie atemglanpiorystzga ddSpitey gt deuofl Endoidrenite 1drasn
clenent i n o osni s, P LBy aal EASC nBLE ARET Ap i L EEBEER 25
of pi ct ur e BILFEENS, 2afdr e éhdgdh téue dheeppepnreés 3t éqh@fr@ﬁffssh@wn {n
i ndi vi dgal Ips go rzoj lied diaregd rol each pixel, and to further cont r ol

t he whol e displa the liqu rystal displa evi ce, 042]

Gl eet s on) LA e Il R DaurF hos Py Seat TR S o0 RET it (Ll FBELS b
(1 ongi tudi el the e;exemlre)ppnﬁtg tdhers dihecHd qpate ahystbingiapd ayhsleyi£en
e oo o e cE 201009 Dl L5 TS LLdey M, ped.ines,
el ectrode Ed Iélhuounrﬁea fotme 1n qliidhcitpst dimdnspbaydédevi ctélel ﬁ‘ﬂTudhewa in

Cs bus;ki nqﬂﬁ%f@lﬁﬁ %’%ﬂ%ﬂfﬁ:&‘t | east apart of the pixel electrode
wn i n

15. For exa , as sho ure 1, the Cs bus line 13 is fornmed
to extend i'Wites ¢l drigere gif éé Ea§qh@n@r*fd§sptlﬁ€ CEP @lh%@ﬁtq encredion

the pixel in which the gate bus line and the pixel electrode overlap each
other in Embodiment 1, and showing a form in which a normal gate
bus line and a normal pixel electrode overlap each other.

20 [Figure 35] Figure 35 is a schematic plan view showing a region
in which the gate bus line and the pixel electrode overlap each
other in Embodiment 1, and showing an example in which the size
of the overlapping area of the gate bus line and the drain
electrode is adjusted.

25 [Figure 36] Figure 36 is a schematic plan view showing a region
in which the gate bus line and the pixel electrode overlap each
other in Embodiment 1, and showing an example in which the size
of the overlapping area of the gate bus line and the drain
electrode is adjusted.

30 [Figure 37] Figure 37 is a graph showing a relationship between
the gate-drain overlapping area ratio and the pixel electrode
area ratio.

[Figure 38] Figure 38 is a graph showing a relationship between
the frame period and the applied voltage arrival rate.

35 [Figure 39] Figure 39 is a schematic view showing a display state



10 el ectrode 15. [0043] I n Enbodi nent 1, a kind of color
filter is arranged for one picture element. Exanples of the kinds,

t he nunber and the arrangenment order of colors of the picture

el enents configuring 15 a pixel include, but are not limted in
particular to, conbinations, such as RGB, RE&Y and RGBW The col or of
a picture elenent is deternlned by a coﬁar filter. Exanples of

arr angenent forns of color filters include a stripe arrangenent, as

PP o Fl“g} naF 8. rec [ ik 68 &ik%&%é?ﬁéﬁg%@i@s&% @QQfEP?iéht

the longitu on regardl ess oundary of the pI xe
el ectrode, @andhe t@&ﬁm%ﬂkfvwammr%faw%‘?@énent having four colors, as

shown in Figerg, agj mgq&etm aql ar Elalphegﬁoa&ﬁ agpr angednig §§ﬁ@e0&§f
t he rowdlrectlona t he col um dlrectlon 2

is an equi VAR SEPREE F%?%Péﬁ??rﬁ%ﬂ’ﬂ’e‘%w%@d’ cF?%l‘éWlaﬂéch%b’g&fB%be"
of Enbogdi meritigrd mBEnbodiument4ll,id £idchkihapiod teXan isidwrsmeving an

each picture el enent sub L di ary |x§11[%) d .he ce II’C,H:.. patierns
for 't pi CUh 0 AT BTRnEEh L d U204 PP PAFEY 17 To6he) T3 Tous
I |th| d cr y;lnaies:amca t aimpet @l oc i ws faok mbids hla ¥ ]tr&m«@mélmcp@deelam&.

t he oppose a r : t :

i qui 8pcrys[tEq19€'ﬁ}a e%q !?‘%g%\lj}gl gg g% %O%di R% pen Zﬁh%nagﬁ g??‘e%?ﬁ/%e
vol tage (V)ligppid é@f}t%tft]heﬁrfrmlﬁld dexpl g yaf ﬂ@‘%ﬂ@ﬁerﬂ)@/ 4he pair of

el ectroges. FA QLY 389 £APRLs UANEROHSE Ss il h S10HHBE FBYMENEdH ¥ehulti-pixel
el ectrode and the Cs bus |ine (storage capacitor line) which are

arr anged t G4 TSPt a an insul ating layer. A gate-drain
capaci t ancef Eﬁgﬁm§ 4f4qr E’Edulﬂyé 54 tihe spexekmekeet pDae xamlﬂ tshewgalge abtisnge

Ilne(scanmn ich .are arrange tof e, eac he
i nsul ati ng 3" t5}35%ré:ce bd'% alj‘sl1 cap%?:clgt ance %édnl S e1}or me(5 bth%lg an
pi xel el ecteamsbmcaartﬂ TtehlpE cgoumnce p@stlcvir@ri(sp @aa;lh loithe)r Whi Ellnbadement 2.

arran t t
The TI% g(tﬁ[lEfn eﬁ??’?aﬁ teoﬁalléﬁglgu es a s‘,ﬁ%con ug’t%l?&? glan exam% ©

si i con, aﬂﬂietfhéhlel 8, CPRC 1 hrleee é{%éﬁﬂ@éé@dowatfg%t%r%lé@@r%ar&a of

source el eQHOGE: x AN Po &X 18 dle eérggtﬂgge;s Thes pixgd. el ectrode is
connected to the dr% n el ect égde of 15 TFT. The gate el ectrode o

the TFT is ldorE& 887 0 Ihe §8'e BES qnﬁé:lcaﬂha{lf?é QELRY &Lt FOURP©
of the TFT visercaneeckechpacihensourcediustkidney the overlapping area of

20 the pixel electrode and the Cs bus line.
[Figure 47] Figure 47 is a schematic plan view showing an example
when the Cs capacitance is adjusted by the overlapping area of
the pixel electrode and the Cs bus line.
[Figure 48] Figure 48 is a schematic plan view showing an example
25 when the Cs capacitance is adjusted by the overlapping area of
the pixel electrode and the Cs bus line.
[Figure 49] Figure 49 is a waveform chart showing the Cs
amplitude when a multi-drive is performed.
[Figure 50] Figure 50 is a schematic plan view showing an
30 arrangement configuration of pixel electrodes and lines in
Embodiment 3.
[Figure 51] Figure 51 is a schematic plan view showing an
arrangement configuration of pixel electrodes and lines in
Embodiment 4.

35 [Figure 521 Figure 52 is a schematic plan view showing an



[ 0047] A scanning signal supplied to the gate bus line in a 20

pul se-1i ke manner at a predetermned timng is applied to each of the
TFTs at a predeternmined timng (by line-sequential witing, every
other line witing, two-line simultaneous witing, or the like).

Then, an imge signal supplied fromthe source bus line is applied to
the pixel electrode connected to 25 thel¥FT which is turned on for a
predeterm ned tine perlod by the i nput of the scanni ng signal. [0048]

The i mage SI nal havi N t (.

the i qui d 2SR e'Iayer or eac Oﬂ@ﬁé pi c ur\eg]iﬁc)ttb#ess Vg‘i& 1el|r}}5é§1 i
hel d, for aEpbedetmemti fed ti me period, between the pixel el ect r ode

W th the 'rt%qgtﬁﬁ_legrsaé ], 8RR}Ld 5t3herseta0 mﬁgtq&m%%?siseé@@ta&dle view

facing the pi el ectrode. After the image_signal is applied,_the
i rage si gn&hoWang FettRE®n inhehprRkePleFBEET BUBTEGRESt BE B%%%e%olors are

el ectroge maed 9aK erpddinz@r der to 35 prevent this Ieakage the
st or age capaeltancgt)qgcsEflsfor din 2 aral | el vmtht

crystal capaciddc TR ethiedh THEH K& GI%tt rSoecﬁa th het e
opposed eI etiowdae; a[ﬂlﬂé@]tnlwhfrfopdlcmte 4]l emsnshafmfonr Rigurmes dretimed
| at er al n%htﬁrlb 25 dm xel electrodes 15 are different from each
ot her, and t ongl nal | engths of the pixel electrodes 15 are

the same. THhdoens 651t Hé garead Sofi st ResphrehtéretievdeBoibngra state in

di fferpgt fwrhc:’t@he%cmrﬂttfbe i X AMPLES 4 1 on a halftdhe Sl loming.

exanpl es of arrangenent forns (Exanples to 6) of three, color
filters of Fd@urg & dRGWRUE® aRdaoPchelprtisl Bievi pheyingra gpte of

green, blug aadfyehleogbm@ dissipaeificeal tie dasird b:edtftoltm@éldlﬁmmﬁ@d
or ftilter

1 h pl
pixel of EXSHAEELS s SIRHGT 11 it & S e R e bRy o Torfal

wavefonmsofthedralnvoltagesoftwop&xelelectrodesarranged

15 adjacently to each other.

DESCRIPTION OF EMBODIMENTS
[0040]
The present invention will be mentioned in more detail
20 referring to the drawings in the following embodiments, but is
not limited to these embodiments.
[0041]
Embodiment 1
Figure 1 is a schematic plan view showing an arrangement
25 configuration of pixel electrodes, TFTs and various lines of
a liquid crystal display device of Embodiment 1. As shown in
Figure 1, one pixel electrode is arranged for one picture
element in Embodiment 1. Also, one pixel is configured by a
plurality of picture elements, and hence each of the picture
30 elements is individually controlled to control each pixel, and
to further control the whole display of the liquid crystal
display device.
[0042]
A liquid crystal display device of Embodiment 1 includes

35 gate bus lines 11 extending in the row direction (lateral



20 of red (R), green (G and blue (B) are arranged in Exanple 1. The
color filters in Exanple 1 are arranged in a stripe shape, and
picture elements of the sanme color are arranged in the |ongitudinal
direction of the panel. [0052] 25The pixel el ectrodes of the
respective three colors of red, green and blue are forned to have the
sane | ongitudinal Iength but to have di fiferent | ateral | engt hs
(picture elenment pitches). Therefore, the pixel electrode having a

| ar ger pictur ement pitc r i£tu t,ar
30[ 0053] &E_”?e&lsug@i ik ]%}? | ee%%!% c%lel{vﬁ%t# o%f‘%%léﬂg? e e ptumn
el ement i s digreriicemhahl eiel pidiorm W dtreof ieme. r ddrydiheitur éhe drimmid

and is |arger,dhan 4ihg iy el Mi-dt bnef yihe Bl der Pi £10re LlERL. bdbE of
pitch width of the red picture elenent is the sanme _as the 35 h

itc
width of tHEDIIREHiRYUrE ™ dierd Thér sPdrree tve dies 122 o?f??h%FT 14
glr een pect Lﬁ{j@a&b?”@@:ﬁné@iﬁé@r‘@ﬁé g hadm bll%c%rr%%leoiﬂ hGE‘Lfﬁﬂlep_T,C'ﬂ:w’eeliquid
element, and is larger .than the area of the blue pictur .ement .
[0054] i Ti= | AE R e e ErRASiise PO CReoh ard BRAEhar e hbies
fornmed to hdvéebht spaetprf chewidtdl, edndtubdr The Fati exafplde agr2eown
pi cture el . 1S | RCr e | r.transm sSLVLE Y. | i ned
conpar ed vﬁ]ﬁw&ﬁ'gagé \%ﬁérgst esglrig“tnleog%oiglﬁgfsﬁéé%itc% %r%%e%feﬁg&géa?%w
the sanme. NBtEeqthan shers the aress dfhe heenepi et eece ¥ odee ipixel
di fferept hetwsenrdde picture elenents, the col or bal ance may be
deteriorated, but the color bal ance can be adjusted by controlling
t he backli gmq43§peci fically, the color balance can be adjusted, such
as by controllingd memdeacklarghtl , sa gnahd @nddiw € ifangiengisher pangehofor
ratio of the 15.Ii§2t8és urce, us faor, the baﬁ:kli.

e

Banpl o 1. THBRE ARG bEPen. R PHItro8 Tor 8 K g F e PRy 2Bk Re
+ dc) of thermpEctarsnebenentst coladpust etiehyl asing eflkecchanmet £ it hng
of the TFT.., Speelf [ Gali e a IRT 20, hayi gy L@y oar ghannalyyi dig s
arranged for "the pixel el ectrode havi ”% a larger area. erefore, the
channel w GIABMGHOTFRTSHERAFGREB f HOBhengReEH -pi Ehacelareptatpigture
larger thanthemhannedevd diihotf dhe T oF ranged: f orsdhe1ed 3 cture
el enent, and is larger the channel” width of the TFT arranged for the
bl ue 25 m(ﬁqﬁ%gﬁﬁqﬁ%%gprmsofcmlorfllters1ncludezastrlpearrangement,
as shown in Figure 2, in which color filters are formed to extend
20 in the longitudinal direction regardless of the boundary of the
pixel electrode, and a two-by-two matrix arrangement having
four colors, as shown in Figure 3, in which two color filters
are arranged in each of the row direction and the column
direction.
25 [(0044]
Figure 4 is an equivalent circuit diagram in the liquid
érystal display device of Embodiment 1. In Embodiment 1, a
circuit pattern is formed for each picture element (subsidiary
pixel}, and hence circuit patterns for two picture elements are
30 1illustrated in Figure 4.
[0045]
A liquid crystal capacitance Clc is formed by the pixel
electrode and the opposed electrode which are arranged to face
each other via the liquid crystal layer. The value of Clc is

35 dependent on an effective voltage (V) applied to the liquid



[ 0056] Thereby, it is possible to easily adjust, for each of
the picture elenents, the bal ance of the gate-drain capacitance (Cgd)
formed between the gate bus line and the pixel electrode, 30 the
source-drai n capacitance (Csd) forned between the source bus |ine and
t he pi xel electrode, the storage capaC|tance (Ccs) forned between the
Cs bus line and the pixel electrode, and®he liquid crystal
capacitance (Cc) fornmed between the plxel el ectrode and the opposed

el ectrode. C%§£p6C7 ¥%§1§ﬁtheﬁ§§L9%Ee §e£9¥EEQ¥rez%9t%ESﬁ§° i&ance

pl an vi ews
channel wi dids ds(fdirmey Bg)thed pLhel FHE i fdds end et wedmrs H;éngu bﬂ@@age

el ements I n.xampls: LA %JHEL‘MB la@er%a% Bt @_oFEgeéee&Qh 8tRedFid4%an
is connected to each of a gate bus line f a source bus line 12.

The TFT 14 infified 9 deXSonpoReAgEe Qré‘éFh eeﬁaaéFaFlCPa%@ %%r%%ﬁm%‘fl by

silicong anthd Bexkikelcat 864k carcet REtDULe b22 Exﬁ@n(cbidarfrﬁ@f@ alnar)twt@ich
t he source bus line 12

a drain electrqde 23 that su i.es a ma
signal frofith@TENHsH & biCs i e}‘l qbe]f he" Dielt %@ﬁﬁ‘%%%‘a he®
senlconducnmmuﬂegﬁﬂ:axnuia@agatan@beesdoﬁe fdrated $yvathegpdredfeldetrode
gate bus Ii i v I ]4 t
[ 0058] The ?%%% é%gﬁ %g P?% g&?@%ﬁé%b agggggﬁgygéﬁ%g#ﬂ%%ifg %%ﬁ?
pi cture eléﬁﬁﬁtC@ﬂﬁr|¥#&(ﬂﬂﬂﬁﬁ&&i&ﬁ%ﬂge%&%ﬁﬁajn spread. A contact
hol e 24gis frgwed through the insulating |ayer fornmed on a portion

23a having the fixed s é&read and the drain eIthrode 23 and t he pi xel
el ectrode are el &t& TER| (REBneEt &d 306 164 JoltREL UHRS R RERLrRREECtOr

hol e 24. ZQEQQQQh@de of éIth@Qrteﬁﬂ 2B8a Diktheaddathret esl¢otieodds of

whi ch t d, f t t
ouet hor wi RARG <A HUEITne SPPange8. ARHGT Eho=Ror T | G DO VT Lhes"

i nsul ati ng Tray el xe2580860Fode is coTfinectenmi tonduetdirailragéecprovieded time
the TF{ 245%*’19#' Rz 89&@ 8}&@%88”6%% Ee’fﬂroﬁﬁ 26nfio Vﬁt ﬁetgré‘i‘lé' gate

electro he redion of the sem conductor Tayer, regi o
overl aps tPassddince enrecthedeovnceislertded’ é@leoﬁ’FTaM @W?@E@@n’ﬁo

of the 30 sgyd conducd afud ayg{e. Which region overlaps the drain
el ectrode 23 is a drain region. Further, the region of the

senlconductHJ é&er whi ch regi on does not overlap both of the source

el ectrode 22 and A hearaidy & iegiaiodmpid.iant oviieh dag oud SJ.:lrQsaatrech
2 and the drai L ectrode 35.23

i cw P2 o RERRON R grOR eI Ther BFerer Rgs Sting LS appiitd Lofedt

of the TFTs at a predetermined timing (by line-sequential
writing, every other line writing, two-line simultaneous
writing, or the like). Then, an image signal supplied from the
source bus line is applied to the pixel electrode connected to
25 the TFT which is turned on for a predetermined time period by
the input of the scanning signal.
[0048]
The image signal having a predetermined level, which is
written in the liguid crystal layer for each of the picture
30 elements, is held, for a predetermined time period, between the
pixel electrode with the image signal applied thereto and the
opposed electrode facing the pixel electrode. After the image
signal is applied, the image signal held between the pixel
electrode and the opposed electrode may leak, but in order to

35 prevent this leakage, the storage capacitance Ccs is formed in



sem:-conductor |ayer 21 has three regions of the source region, the
channel region 21, and the drain region. [0061] The channel region
21, which overlaps the gate bus line 5 11, enables an inmge signal to
be supplied fromthe source electrode 22 to the drain el ectrode 23
only when a scanning signal is inputted_into the gate bus line 11.
Since the length (distance between the?dource el ectrode 22 and the
drain electrode 23) of the channel region 21 is determ ned to be an

10 appropriahe Mal ugita @%@iﬁﬁ&@@r}%éﬁaﬂ éagatgfiE{a%E%réf@ £oPrelifdeeen

the I ength of the channel regi'on 21 for eac he picture elenents,

but the wi dtf1e Piotel el 3 01 PPRIAFEDS WRF1EIRE  When the
wi dth d of gtdeghannel - region 21 with respect to the length of the

channel region 21 i xpanded,. the conductivity 15 of the TFT.14 ca

b6 Turt hor U mpr oVGHETSHBRBESr & P SEEHDLE BLSTHo Te Hhar Shrdtni g hs
t he greén pifctthreepékeieal ecsrbdenels taxrdelilfaiegemtt faont bechhanthel, and
width d in_ the : : i ement s. re h

val ue of tﬁgﬂbééggé?ggﬁgéggggkﬁ%#%§f?%ﬁ%?9%§%ﬁ%gggé+ﬂ§%%esﬁggégp%:%ﬁge'
line and t 1 g3iedeir| déter sdearsot hengad,xedn @ liseteeddasy 1bherasel Hferent

this changedheal uas,of the opti num opposed voltages in the
picture elenments are respectively adjusted so as to becone close to

each ot her. 25[0063] Figure 6 is a schematic plan view show ng
a firstpexanple of TFT in which the skggpofschannel width is

adj ust ed. TQﬁﬁgﬂannel region 21 of the TFT in Figure 6 is forned

bet ween t hd "% 4in el ectrode 23 and the source el ectrode 22, and has

t he 30 channel wildi hheffcdllowing ,vetarebés afcanrdegadgns fedmy(Examples
changi ng t he 5l &6 gk ghoLorcgach Al e Rictie ghementsy (0084, of
Figure 7 and Figure 8 are schematic pl'an Vi éws 'siiow hg a second

exanpl e of IPET i9p Mt dh ttrrssiode wEd chigraest, ildish dd 38 ladiwustesl. The

channei swi dtfe Ad iQfzitihe diskbdibdd) Figure 7 is 25 fornmed not only
bet ween the 'drain el ectrode 23 and the source el ectrode 22 but al so

bet ween t hd %#>iln el ectrode 23 and a part of the source bus line 12,

and has thesehgirell width of d2. In this case, as shown in Figure 8,

the channel V“‘“'%f§%£¥:5tq% a schematic plan view of color filters for
a pixel of Example 1. As shown in Figure 5, three color filters

20 of red (R), green (G) and blue (B) are arranged in Example 1.
The color filters in Example 1 are arranged in a stripe shape,
and picture elements of the same color are arranged in the
longitudinal direction of the panel.

[0052]

25 The pixel electrodes of the respective three colors of
red, green and blue are formed to have the same longitudinal
length but to have different lateral lengths {(picture element
pitches}. Therefore, the pixel electrode having a larger
picture element pitch has a larger picture element area.

30 [0053]

Specifically, the pitch width of the green picture
element is larger than the pitch width of the red picture element,
and is larger than the pitch width of the blue picture element.
The pitch width of the red picture element is the same as the

35 pitch width of the blue picture element. Therefore, the area



5 TFT 14 becones the length of the sumof the | ength d3 of the
portion facing the source bus line 12 and the I ength d4 of the
portion facing the source el ectrode 22. The value of a can be

adj usted by changing the size of d2 for each of the picture el enents.
10[ 0065] Figure 9 and Figure 10 3re schematic plan views
showing a third exanple of TFT in which £he size of channel width is
adjusted. In the TFT 14 shown in Figure 9, the source el ectrode 22

ext ended frm%ep§£éeﬂfp$@@u§@lérl%?nem§ E'I‘@r&gr Ialatf{ @thgge&%f ghtehfed

m ddl e so as to have a shape surroundi ng the distal end rain
el ectrode 23CHYre RilsMeade, 223 1$hbHRILH agUFEeJ.EG-"eEE Ré %%M@Ie R gEpre
d5 of the HHknéhtecones the |l ength of the sumof the lengths d6é and
d8 of the gﬁﬁéh@ns in parallel with the gate bus line 11, and the

| engt h d7 portion in 20 parallel with the source bus line 12.
The val be of a cathédre add] theegol dyu chaigimenttshe fstee, of rekn faord aak afe

the p'Ctur%zq# the%%%tbogg9é é %@?§§t£h h#dfﬁ péﬁé é%jt %??a&?g of

val ues of pic ure are closSe'to eac '
Speci fi cal I§he pirsiesn piiéf:érﬁe%ll@h@mtwﬁe ingiee sefd, thegharubsammasmvity

the picture ebeBihed &Q'c@?np!’ﬁéc@wh%het’fﬂ% Q:Sas.;‘%dwﬁ%:re &H@W@I@é@k%@ée

a - mninmmyval ue of hgmnlrmmo val ue of a)," % or | ess.
" Wien the vAIELRH eéeﬁ‘le Fe2pF éa@leenelﬂ‘t)%ed?k@tsef“hépogléetac?e?ooéa’é%e

other, 1d hg p&afdlabﬂ@&tlr@déXﬂsm&ﬂbﬂeﬁlﬁ betpekh-the \gidtabgea b&emeﬁts, the
suppr esse reby the opti,;um oppo vplta et ween t he
picture el e%%ﬂ%tbzfﬁ@r}%ed g’seedfn%egégﬁa%te%e Bu%, gﬁgbﬁo ?ﬁeba ance can
possi bi | i t ypeofadgartrerdefige O@mtlmﬁgangt ittikei bgckanghe .greadtyfieduted. the
Ca Opi (o S (R EEES Ah eS 4 eqniprol Ling the

i ncl uded i rPacid iy e@sql“(ﬁhlrne@w thay @@tﬁm edhe lphqmemrt:oa@d@ ust the

the bal ance jhgteenthe yaldies, Oft i dfadibeifict ure el enents. The
bal ance between the values of a of the picture elenents can be

effectivel y{OéJCﬁSIJsted by adjusting the channel 5 width. [0067] Exanple
2 Figure Ih iganichenatie ma@_raﬁe@%éﬁwé‘é}l And Y4 BISs fd)ﬂ’ oa =

i xel of t.h I filt
Boanpl o 2 408 Ahged i e R R
same col or barr ersamraanged agharireel Ivcnrtgm udi nde diFect iSprecdff itdad lganel TET
Furth I I
wsed | 20 Examid . Bt annd i 8 AT M i e
in parti culedrec‘qrm@ml@%a lwég% Eptl‘fita:h Wihgtrie fofr et hsheedhgRpel width
picture el grepteites a&lrh%eah@& ttﬁh% BHLER w&&ﬁ% @Ieh@ﬁtg{)se@arg@k than

pi cture el enent and é pi cture el enment
of the gr eéﬁle(@)‘abpﬁ% l&“’rléitekl %ﬁﬂﬁ‘te TET preasgme 5o the lfﬁ‘il eﬁc\)‘w&ﬁrﬁkﬁment,
the blue (Bhndistidsget efentha?@E0068]th of the TFT arranged for the blue

25 picture element.
[0056]

Thereby, it is possible to easily adjust, for each of the
picture elements, the balance of the gate-drain capacitance
(Cgd) formed between the gate bus line and the pixel electrode,

30 the scurce-drain capacitance (Csd) formed between the source
bus line and the pixel electrode, the storage capacitance (Ccs)
formed between the Cs bus line and the pixel electrode, and the
liguid crystal capacitance (Clc) formed between the pixel
electrode and the copposed electrode.

35 [0057]



Wien all the picture elenents of red, green and blue are not forned
to have the sanme pitch wdth, and when the ratio of the red picture
element is reduced, higher transmssivity is obtained as conpared
with the case where the ratios of these 25 picture elenents are the
sane. Note that, when the area of the plxel el ectrode is different
between the picture el enents, the col or 2Bal ance may be deteriorated,
but the col or balance can be adjusted by controlling the backlight.
Speci fically, I la

controlling the ggﬁgggiffght@gﬁugg?lkﬁ ¥§%ﬁ§ﬁ§?ﬁgQ?%§lgﬁé§ﬁhor

rati o of tRKespieght vedut eBotdag %ampﬂa@sua%mag’rﬁ OthBakaRg ehe canngl

described gheme eandie t@btc@l nQﬁf itheExapl @ Frdredxagihech dcﬂ&é?rplbﬁﬂlre
bel ow. [0069] 35 Exanple 3 %g ure 12.is a cheqﬁi :@?
oFew of | CoRSETERtEers FOAR LS dei BF ERaNDI o7 5hiIRr Sl | B E e

12, thescoltar fil iersohmeExadpde e clr efasrgangedbus larst dilpendhapsyurce
and pi cture_el t f ol gr arran

Iongitudin§1 dﬁTegﬁﬁéﬁ SEQE ?E%Elﬁ EﬁClﬁg gg g§g8898%E§( filters

of red (R segn@@tmd(txe)toamdamegrefést}ledr@fLfssleldlacm,Eﬁmbrt@eBllkﬁe a source
a”angerfemel%@e_—rod%f 2t2h%t:&%ln@"et§1 'f%oHP% Esw &¢ tHep%&féé”@ﬁs lfhe 12,

Exanple 3, the pit icture elenent iIs snal

than the pid @ﬁ%ﬂdﬁ%e&t% @%é‘—h(aé) SQJRR% dlerid@iftde ahdntHe %%ﬁhe
width 1§ ofschihrechbie (Ble QQCE@rt%eebﬁﬁémteléctSf@dé &figt bas ééiﬁddﬂcﬁibtor
wi dt h of tg %Feen G picture ele h%g ﬁ b
pi cture el efel 8d925Fe8ne5hE° E lﬁo? FOFhRY ¢ 'H%%égqﬂ% us
sanme pitch Mingt i1, anchiwirenrddienr aimarlm‘psl&lrteheseﬁeﬂt@chmﬂce: dlegreent i s
reduced, an %0%%30 the ratio of the green picture elenent is

increased, "hirgher transmissivity is obtained as conpared with the
case where the r &hicodref.nt béset ppdeu? 2 ot emdimnsiest sowhadsthe. cgmoTn]of

20 Exappl etﬁe plcturFe %li'éﬁhe%% '%n@ §gh§89ﬁéa phansyi ey f €0 Orcpread.
filters for pi xel anpl e shown i n Figure 13, the color

filters i n@a%@@tm%}f% 2&@%@@&@%%@99%@% Haseladidapl evaF eformed

ggerrfntﬁ ofontil O%Q%nC@3@ha@f1@1gaiflﬁ@-|f§%@dl sptded) andi dnlbiRab.ndi reead e
of the

urt her ur coI r f||t rs.of
bl ue (B) an 9‘Efil E e (Ra=at ee &Eclirl‘ﬁﬁ‘iqé{r Féﬁ@gﬁgﬁa ‘g‘? feqeh
of the col ethers viat ﬂhandaﬂiadtgnnﬂec&dar In Exanple 4, the pitch
wi dt h £6 t %O% en (G picture elenent is the sane as the pitch width
of the yello 8 picture elenment, 30 and the pitch width of the red
(R picture eI em8ie perthensahe cdsthhedpiinleMiaitneds 28hevhli ok W)t ion

picture el %rg%néhe%ﬂ%fﬁgp%ghh @én tRe ok %%I(a@e @Q?a&f@uaﬁw((e(t;@getdher

picture elenents is smaller t han t he pitch wd he red

bl ue (B) pi¥ditly &hel &felus 1isoANraasifrbiingar ttFi’ee R UHD A Fhehits dre
red, greenipRhuetansd; 128er.

25 [0060]

The semiconductor layer provided in the TFT 14 overlaps
both of the source electrode 22 and the drain electrode 23. The
region of the semiconductor layer, which region overlaps the
source electrode 22, is a source region, and the region of the

30 semiconductor layer, which region overlaps the drain electrode
23, is adrain region. Further, the region of the semiconductor
layer, which region does not overlap both of the source
electrode 22 and the drain electrode 23, and which region is
located between the source electrode 22 and the drain electrode

35 23 in plan view, is a channel region 21. Therefore, the



yel kow are not fornmed to have the sanme pitch wi dth, and when the
ratios of the red and blue picture elenments are set higher, and al so
the ratios of the green and yellow picture el enents are set |ower,

wi der color reproducibility is obtained as 5 conpared with the case
where the ratios of these picture elenents are the sane. [0073]
Exanpl e 5 Each of Figure 14 and Figure 4% is a schematic plan view 10
of color filters for a pixel of Exanple 5. As shown in Flgure 14, the

color fil t%r%r Wrelg Ere2 rﬂa@@ﬁgebnr %§<51[1§ Q)% sh lpgoufl? gegion,

picture el enent or are ongl
direction défhe hiélapm@ rel@urﬂtfhé’rl feagk tdzﬂ&rarm t@%lcb'f red (R), green
(G, blue (Bphend yellow (Y) are used 15 in Exanple 5. The

ar r angenent order of the colors is not limted in particular.

Exanpl e 5, the piff¢hSRPBERI0FSERERgf berl HEh avar&e@%reﬁeﬁet?sb%elme
sa(rjrehas?t thﬁlpl tegﬁbmaﬁ R rofintdtes mdrimr (t\f? Ha @wpﬂleicermﬁn% ttFﬁe sm%ﬁba
W dt (0] ur, el enen 1.S ar r an 0 e itch
W ath of (HaeEadd @ SRS BT armn Y A A R, b
yel low () spigrtaur eseirmtetntted FilmrtiOhEhe ddie= rhmtschlmedlth ofSinlre bheeldmBjth
picture el e(’iﬁ%ttan%e' %reg‘%f e&!‘ac’?uea%uq{fe;]@?e% ‘%{{)ttﬂlee sk

e t e yeI

(G picture enent an itch 'w I cture
el ement . 25{1@@r4Jcde 23) owelheaq:frammel pgiegiae 2d| é@eﬁfﬂiseémlned tgrikemn

bl ue apg Y%Iﬁf;ﬁ‘%pﬁj %t@obaieér@ sbﬁleh@%?eﬁbe iSO bt &Eﬁe\@e@tﬂéd @8@:%?9%
the ratios 0O

I cture e errent S are set % and
al so the rz}EﬂeoéLe@fgttfhé’fgrté’&w %T&fér "GP IRt &9 SR £33 e @igiure
| ower, wi denee@inass,ept etecidith Byof shekirimed asgionparesh wetddfurted.

case where_ i he r t| 08 he ure el enents et sane. [ 007

56 the o ¢ i GRELOTpeh A"CE Tk St STRNER 2nouLhE FEMBegt o3 Phe
t han t he otlleelrgth\/\bénthheclpmmrcéll vmed;jhamfZJI he bkpenpedt urltee etcembrttiwity
| ar erq ha h el I

fil ?er sé ar%ftclgﬁfeplrgrﬁe%iwa%@r?gmﬁ#ﬁc E%&)f% fﬂg%f&g t%&) ﬂamﬁle
wi dth of tHe ft&e Ehé{lnﬁé eléberd i tIh@r géﬁeﬁ’lhﬁhcilﬁéepﬂ@he%f—dl?n ﬁﬁm@d

the bl ue pirgtyse £ ehantﬂ}ee eabahelidhiprs sl € teRNELQWRAL 88 1O re
in Figure 15. [007 In these cases, it is preferred that the pitch

wi dths of FGef¥&4Sed and bl ue picture elements are suitably set
accor di ng t[ooezg arrangerrent pl aces of the spacers for holding the

| , the f | t he di
and tH01 i ko. SpALTFIEAI YT CuRER"S HEI 7T Syere SRacer TORHREHy e (Cod)
| am nati ng f@@tr@rd ﬂ:reltun@resa athea gelte dud \ igfe coldrdhd ivsdd eﬂ&ca:s:ctdte is
spacer, they g%d R:Nele! %8?1%@ y.Re LQLngd %Hléh&l% G PIGLAIT lues .of

el ement in or t'o obtain sufficient hei %eé e spacer
case, it i &hsr epdrmam tqmoqeﬁievmah‘qa(ge(ﬁ irhdheedisitens e lamanig 4z

made smal | e sthat ithe v aldids¥ed R Rl Piddyk: el tto —IFdhelshd.or
exanpl e5 V\/n{%r(lm%cipper Cu) i s used
Figure 6 is a schematic plan view showing a first example
of TFT in which the size of channel width is adjusted. The
channel region 21 of the TFT in Figure 6 is formed between the
drain electrode 23 and the source electrode 22, and has the
30 channel width of d1. The value of a can be adjusted by changing
the size of dl for each of the picture elements.
[0064]
Figure 7 and Figure 8 are schematic plan views showing
a second example of TFT in which the size of channel width is

35 adjusted. The channel widtn 2d of the TFT 14 in Figure 7 is



20 for the nmetal line, such as the gate bus line and the source bus
line, the light reflected by the copper (Cu) |ayer may becone

Teddi sh, and hence the nultilayer spacer may be formed in the blue
picture elenment. In this case, it is preferred that the ratio of the
bl ue picture elenent is nmade smaller than the ratio 25 of the red
picture element. [0077] Exanple 6 Each 6P Figure 16 to Figure 19 is a
schematic plan view of color filters for a pixel of Exanple 6. As

shown in Fi c§%o¥6059y %QH&Eeﬁg%hé*Eﬁé%ﬂ‘é'éééﬁéaé ZP ?Eéagﬁéesghrce

are arranged In a stripe-sha ureeerret

col or are @&Ysgetia A2t lpet Iadrﬁg—*l baawaam e sdEiignedpcthedpaneland a part

Further, four cgel Qéufstétkﬁiss aner ed (Hd HyLehe( @anﬁéye«uﬁcﬁ)h @dd2. 1n
yel | ow (Y) are used Exanpl e The arrangemant order of the colors

35 is not Ittt &fPE‘Ien ﬁa?rtSP&‘I’F’auln FhIBXSnpr et ERBNPELCHIGF At A2 2D e
the reds(RTHN dlaueeiesenthe dchatgenft hae aoy of the pehrgbhwisltdr ofhe

th ty I t d t t.ch wi,dth.of t ||

pi ot ir o 6l Gt eg PEnEns: SGRE 6 it Of Fhaor0s (2 Tgren f o ene

el ement is ;Ioartguem Tfha:ﬂn@nyhefscblhﬁzqﬁ.)leﬂ](cﬁtwdﬂiéq zla of?(:héevaghﬁ@r@ﬂ @) can be
t I i

picture el epnig t?%datl Oﬁ&q&*}bd""ttq{é“ sci ieta %chp&ﬁ%?e picture

el ement. In the vveent eplt w dt of the green
and yel | owedicaite el ements, a formis assumed in which one of t he
pitch ywdt hg st he green and yel l ow picture elenments is larger than
the other. Also, in the 10 relationship between the BhtCh wi dt hs of
the red and bl ue FgittaG € BPenEhesre o4 Gif PERET@IREIPT AT WAT R RS ofiePBEng

the pitch wi cttkhs:cbfextah@lreedfanrd‘Tbhnewmchutﬁeebewnés tisathee geridian. s
t he ot her. F ure 16 0. n_whi .t he t mndths of t he
picture el ema'_J steadrle get a5 Ffr ﬁnslh Wnrle%n%lglﬁe% } OuiHg Sictrode
Fi gure 17 s?Iiomt&nId@rdmfn:nmmmphrt het p:fta:@qmrd:teh@usf ltLhe ia? ci&ri@:anched
el emenis ane sek Asagf | I =YooV ]« S

formi §f1§mh| %h t he (Ijt cﬁ% c?flsyheE g%ﬁ A)Efgat u<e} g%elrg%%ig%a%gesgg%%f end
yel l ow < grderthe Idé@l@ Blestrade BiBgur €1 10N ERoABS A fF g RPWInhi e HF tdere

pi tch wi dt hg oftHehenpingleur %l@ﬂtﬁnﬁet §fa’6§e5'§FTa§4 20 86 RES ﬁné’eié&d\tlf of
red < bl ue. 007 the p ée el enents of red

green, bl ué;h§nc'f’ Ot owh&r éeﬁgf:hfsofiﬁ‘eanfio the RITEIPE M Wit Lol
and when thﬁu‘raﬁ:hmgatetﬂsm; rieicheand ,bhue D]h.étlEEIﬁg'El’h elfentfstAeepsetion in
hlgherZO parallel with the source bus line 12. The value of o can be
adjusted by changing the size of d5 for each of the picture
elements.
[0066]
In Example 1, it is preferred that the values of a of the
25 picture elements are close to each other. Specifically, it is
preferred that the ratio of the wvalues of o of the picture
elements, which ratio is expressed as: " (maximum value of «o
- minimum value of o)/ (minimum of value of &) ," is 10% or less.
When the values of o of the picture elements are set close to
30 each other, the variation in AVd which is the pull-in voltage
is suppressed, and thereby the optimum opposed voltages between
the picture elements are made close to each other. Thereby,
the possibility of occurrence of image sticking can be greatly
reduced. The value of a is obtained by the expression: o =
35 Cgd/Cpix(Cgd+Csd+ Ccs +Clc). Forthis reason, the parameters



25 and also the ratios of the green and yellow picture elenents are
set lower, wder color reproducibility is obtained as conpared with
the case where the ratios of these picture elenents are the sane.
[0079] 30In the rel ationships between the pitch widths of the red and
bl ue picture el enents and between the pltch wi dt hs of the green and
yel l ow picture elenents, it is preferre& that, simlarly to Exanple
5, the pitch w dths of the picture elenents are suitably set

according tg,t @d{r gﬁf{;@cxe&%?& or9f é’tﬁf @cfléé’a&&jé {04, hﬂl[ldéf'cgefh@o

cell gap, the rmati o nelntedls
region, andactfnesﬂlﬂdee kaﬂemcm daﬂafrvg/een hi'ehepﬂt%huw d@f\saocﬁftwee mvmw:ee

ggegﬁgt |S: | gLér?iee%zgéln?sss gng‘eL g@@gn%QOMétWQQQS%e @ﬁ%@f{fl t%gréghtﬁé F1 94 Be
oi xol of DRI RS BRoRATPRE ETSLY A SlrSrRe Mipardust L rgnehe ot Brnel
filtersSinex#pl e 7 are arranged in a two-by-two matri x shape
correspondlﬂﬂ)é_p] four picture elenents of red, green, blue and

yel | ow. One cture element 10 is configured by a total of four
squares arrFafﬁgmilerQa matri x shape in which two squares are fornmed in

each of the | ongigi L!fllr_f!é?”lld'ﬂ egté&@exﬁ’@&é e dateral o E:%%&OE:LlEQEs JFor

arrangenent or der the colors is not Timtedin fartlcu ar .
the patt er ris Pdfethel a8 4-hePpi e 1@ BABHES +h %pégrgff%bt%rs

E)e(m b|e1 @f73 @nptkgﬂlpu@ 4 Bge@mgﬁd the é@ﬁp@@@h\a@d@l §ﬁc§llpac€éh%@9é11§mérﬂts
anpl e

€1 Ie7|sthesage Ex xce
that the st ‘Stéh &Fet RETEGFE f—FlF Fs E%Wéﬂb%ﬁ I tion
t wo- by-t wo d}fﬁttjh@(pamleangeﬁenthehlpttehtémtqolcmtfrle‘Lt(maff r’el‘:ie(R) , green

t wo- by-two tr n nf i.gur

pi cture el e@nt s)&arggg%gg%r%\y% Fl%el%a?er a %&gr ecti olgg’%uggggggeﬁgH gﬁ’der
pi cture el enfeithe gplangedsinrt Hamigegi todpaatiditert i om Example Ehethe
case of 5t he,stdi RE AH éﬁgﬁ%rﬁed T&%rgie{esret@fexﬁ@ﬁ@ M%&l%ltﬂé‘?c E‘h&ﬁhthe

widths are"different in ongltudlna direction as shown in ure
20 25 is assihfdY Wlé%lsalo%tpﬁe%%% %br@qwebﬁlﬁ*i“%tdtaw Q?ethe lue

?ngi]r e% l(rBlt QCE@tx%ra{LeﬂEﬁeftlm?@itmpwmdm Efgiﬂ@g&laems @?S;bli@lﬁh
en .a (S ure el e necs o
Lol low an o Slamarty dechs REvE 4 he heanscpnt thobhr ﬁﬁwﬁeﬂBf fRicture

ratio of thelamethtpicture element is set |ower, hlgher transm ssivity
IS obt ned orrpared with the case where the ratios of these

pi cture eI e[me s are the sane. [0082] 35In the followi ng, there wll
be descri bed an é¥wmipkdli hhe picture elements of red, green and blue are

not formed to have the same pitch width, and when the ratio of
the red picture element is reduced, higher transmissivity is
obtained as compared with the case where the ratics of these

25 picture elements are the same. Note that, when the area of the
pixel electrode is different between the picture elements, the
color balance may be deteriorated, but the color balance can
be adjusted by controlling the backlight. Specifically, the
color balance can be adjusted, such as by controlling the

30 backlight signal, and by changing the phosphor ratio of the
light source used for the backlight. The same effects as
described above can be obtained in Example 3 to Example 7
described below.
[0069]

35 Example 3



32 which, in the liquid crystal display device of Exanple 5, the
value of a is adjusted by actually adjusting the channel w dth.
Figure 22 is a schematic plan view showi ng an exanple in which the
channel width of the TFT in Exanple 5 is actually adjusted. 5[0083]

As shown in Figure 22, the TFT 14 includes the source el ectrode 22
extended froma part of the source bus Fi'ne 12, a gate el ectrode 25
extended froma part of the gate bus line 11, and the drain el ectrode
23 connected to t i xal ect TEL 14 | S

sem conductor |a %ﬁg%é(gngéi tgi %(%q%{la%ﬁ? gﬁ%gﬁToﬂgégg?I gg%t?;ﬁ% fox
gat e el ect ro@éx2d. off p@ANP ¥ t-heAseth@ohducFépurayks: S rapsral phkers
of each of ftrhexsapiee gteGMRERRE 22N aNgt £ N8 A2 04 881104 23] ement s
Further, the other part of the sem conduyctor

| ayer, whicgh re. :
over | aps nélt i FENEOIGT GEePEEEPERE 2B RbF f%ga*fséhngfeiﬁ%%lon
23, andswhigh thar banelsanduithed, bet neerncd her soutee elodctreadderRP2 @glen

the drain electraode.23 pl an view.is.the channel, region 21. re
the width ofCt RECchkfRel o) ByroRost sp ThatR it tondne: oF Tragereht gager
to be diffeafemhef opleashivfnathd ipiidedr enepaprehtelabut Irhé&x20pilet 8r vilie
bet ween t he,; egkr R Lk rai o ehest rade 23 1i.$ $8LAt
SQU 68 ot %kt@gé‘ o4y & 2 %P@tg aa rigaa i e nEt %3 “he

be the sane for each o pi ctur | enent s. , .
exanpl e shcﬂmiqfhwfcﬂ*g?hr%f 221_,9 bhee dBai Rléi}’éé? o erg- hasda- e ﬁééf?hs“lﬁaa%@
extended i bt RAcdbl@st (MNphtPRead] &heit ti ZRatthersonssaupikicheyddcn
Further, the squrce el ec{ ode, 22 has,. in plan view, an openi ng opened
toward t he ¥i dé*oFosi el Tlo RHEEUS F"Y He gate bus line 11, and has
a shape confdojurled to surround the distal end of the drain el ectrode
23. [0085] 30The wmidth-.ef _ihe drain electrqode 23 _iLs denote

reference char actwé\{reqlc?lgnaﬁ?k%l?n e \%6{1%%@&%\%58% %1%’ oqegelénn %Ing% rlbl 1C
23 and t he rsdufogmeletorivaiee 22he pamisepditrocyidnni rmpddldrelthai ratineot
gate bug | ing Lbd §;denoked Byonel e enagmclial aflelito The dhgtanse e

bet ween the drain ectrode 23 and 35 the source ectrode 22 in

di rection iGFgRaY RUKULH edomeat 33 3pareaseds hiaber2trangmhdeedipy is
reference GmiAGIel £ cHhdrengthtof thiecpeet vBBref thBerspuUbs§eot these
el ectrode 22, which portion faces the drain el ectrode 23 and which

portion is B PHalsEmsith e ePYs line 11, is denoted by
reference clted7dcter 5 a. The | ength obtained by subtracting the

| engt hzﬁf tE?%n{)quétiﬁpn of the source electrode 22 which portionis in
paral | el w the source bus line 12 fromthe | ength of the portion

of the gate el ectfiiater<23,3 Wsi ghsplemndiohc islam Havalifekolorhfiheers for

sour ce bus J bigedor i qd bxsrsqicﬁw%%gﬁg rgol el che 1018988 1cers

In the liquid crystal display device of I'n the case ere,

in four colidtEppepled aremeitadiapsing o FiRe ShaDsi: And @letememn lements
pitches, the piHLR MR Bf aBeapi-ahyed eheARal BoMGieusehadSdi bt on
of the2Bi oty 478 BRs cSHFPBE SABDFceabint L F88% By EPRULE] ngEHRn
val ues of a(d)g élhet ween dre i iaw e Bl eamntissad shdwemml dabl e The
descri bed %%f%%gement order of the colors is not limited in particular.
In Example 4, the pitch width of the green (G) picture element
is the same as the pitch width of the yellow (Y) picture element,
30 and the pitch width of the red (R) picture element is the same
as the pitch width of the blue (B) picture element. The pitch
width of the green (G) and yellow (Y) picture elements is smaller
than the pitchwidth of the red (R) andblue (B) picture elements.
[0072]

35 When alil the picture elements of red, green, blue and



Further, AVd in the red picture elenent was 1.838 V, AVd in the green
and yell ow picture elenents was 1.901 V, and AvVd in 20 the blue
‘picture elenent was 1.910 V. The difference between the naxi num and
m ni nrum val ues of Avd was 72 nV. Therefore, according to the
above-described design, it was possible %o obtain a liquid crystal

di spl ay device in which the generation ) | mage sticking is
suppressed by sufficiently adjusting the 25 optinum opposed vol t ages

bet ween th%qu%wg%eeh%%e%%meﬁ%e BQ% the £ahkoopfctt hes @il chaih diten

of each of pi cture_ el ements was _set as
"red": "greéﬁre rgeEPBWE thicyged-and pluepichure s ansre 3¢t higher,
Picture el enenta1B6/ the) rRiebur eretpsegtses and yelldw Pidh eteirel ements
el ement B gf% g%tafﬁaé%,l%fﬁég)é%f%ésreproducf£lllty is obtained as
5 compared with the case where the ratios of these picture
elements are the same.
[0073]
Example 5
Each of Figure 14 and Figure 15 is a schematic plan view
10 of color filters for a pixel of Example 5. As shown in Figure
14, thecolor filters in Example 5 are arranged in a stripe shape,
and picture elements of the same color are arranged in the
longitudinal direction of the panel. Further, four color
filters of red (R), green (G), blue (B) and yellow (Y} are used
15 inExample 5. The arrangement order of the colors is not limited
in particular. 1In Example 5, the pitch width of the green (G)
picture element is the same as the pitch width of the yellow
(Y) picture element. The pitch width of the red (R) picture
element is larger than any of the pitch width of the green (G)
20 picture element and the pitch width of the yellow (Y) picture
element. Further, the pitch width of the blue (B) picture
element is larger than any of the pitch width of the green (G)
picture element and the pitch width of the yellow (Y) picture
element.
25 [0074]

When all the picture elements of red, green, blue and
yellow are not formed to have the same pitch width, and when
the ratios of the red and blue picture elements are set higher,
and also the ratios of the green and yellow picture elements

30 are set lower, wider color reproducibility is obtained as
compared with the case where the ratios of these picture
elements are the same.

[0075]
In the relationship between the pitch widths of the red

35 and blue picture elements, a form is assumed in which one of



c 5:05.05.0d 4.54.54.5e 4.5 4.5 4.5 34 [0088] The
following Table 2 is a table show ng perm ssi ble ranges of the

devi ation of the value of a when the difference of the value of Avd
is assuned to be | ess than 100 nv in the 5 liquid crystal display
devi ce of the present invention. ? en that, when the difference

bet ween the values of AVd is 100 nV or

t he i mage sticking can

be easily inproved, and that, when the dlfference bet ween the val ues
of Avd is 5_Q1 1QF:h| \ﬁ‘§§th§hﬁf *tﬁ%gﬁeéta‘rf&(bfﬂgecﬁfc@@rWI%Mteé ¥s larger

| mpr oved.

10

15

20

25

30

35

Table 2] AVd 04 Va
anth her W enthepltch%ldthoftheblueplctureelement

is larger than-the pitch width of the red picture element, the
coleor filters are configured as shown in Figure 14, while when
the pitch width of the red picture element is larger than the
pitch width of the blue picture element, the color filters are
configured as shown in Figure 15.

[(0076]

In these cases, it is preferred that the pitch widths of
the red and blue picture elements are suitably set according
to the arrangement places of the spacers for holding the cell
gap, the formation place of the Cs line in the display region,
and the like. Specifically, when a multilayer spacer formed
by laminating color filters of a plurality of colors is used
as the spacer, the multilayer spacer may be formed in the red
picture element in order to obtain a sufficient height of the
spacer. In this case, it is preferred that the ratio of the
red picture element is made smaller than the ratio of the blue
picture element. Further, for example, when copper (Cu) is used
for the metal line, such as the gate bus line and the source
bus line, the light reflected by the copper {Cu) layer may become
reddish, and hence the multilayer spacer may be formed in the
blue picture element. 1In this case, it is preferred that the
ratio of the blue picture element is made smaller than the ratio
of the red picture element.

[0077]
Example 6

Each of Figure 16 to Figure 19 is a schematic plan view
of color filters for a pixel of Example 6. As shown in Figure
16 to Figure 19, the color filters in Example 6 are arranged
in a stripe shape, and picture elements of the same color are
arranged in the longitudinal direction of the panel. Further,
four color filters of red (R), green (G), blue (B) and yellow
(Y) are used in Example 6. The arrangement order of the colors

is not limited in particular. In Example 6, the pitch width



a Deviation of a (% 1.0 41 0.02439 10. ot 1 41 0. 02683 t 5 41
0.03659 6. 7t 6 41 0.03902 2. 0 41
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of the red (R) picture element is larger than any of the pitch
width of the green (G) picture element and the pitch width of
the yeilow (Y) picture element. Alsco, the pitch width of the
blue (B) picture element is larger than any of the pitch width
of the green (G) picture element and the pitch width of the yellow
(Y) picture element. In the relationship between the pitch
widths of the green and yellow picture elemenis, a form is
assumed in which one of the pitch widths of the green and yellow
picture elements is larger than the other. Also, in the
relationship between the pitch widths of the red and blue
picture elements, a form is assumed in which one of the pitch
widths of the red and blue picture elements is larger than the
other. Figure 16 shows a form in which the pitch widths of the
picture elements are set as yellow < green < blue < red, and
Figure 17 shows a form in which the pitch widths of the picture
elements are set as green < yellow < blue < red. Figure 18 shows
a form in which the pitch widths of the picture elements are
set as yellow < green < red < blue, and Figure 19 shows a form
in which the pitch widths of the picture elements are set as
green < yellow < red < blue.

[0078]

When all the picture elements of red, green, blue and
yellow are not formed to have the same pitch width, and when
the ratios of the red and blue picture elements are set higher,
and also the ratics of the green and yellow picture elements
are set lower, wider coclor reproducibility is obtained as
compared with the case where the ratios of these picture
elements are the same.

[0079]

In the relationships between the pitch widths of the red
and blue picture elements and between the pitch widths of the
green and yellow picture elements, it is preferred that,
similarly to Example 5, the pitch widths of the picture elements
are suitably set according to the arrangement places of the

spacers for holding the cell gap, the formation place of the



0. 04878 5. 0 2. 1 41 0.05122 3.0 41 0.07317 3. 3 3. 1 41 0. 07561

[ 0090] As shown in Table 2 descri bed above, the deviation of the 15
value of a was 10.0% at the tine when the value of Avd was set to 1.0
V, and when the difference between the val ues of Avd was set to 100
mV. The deviation of the value of a was _6.7% at the tine when the

val ue of Avd was set to 1.5 V, and when3the difference between the
val ues of AVd was set to 100 nv The 20 devi ation of the value of a

was 5.0% at-d henLi e tVMéeHJ_E f é}{ﬁ VRS 1S8le t08§e91¥1%%ﬂgLyvmﬁQe

t he dlfference bet ween t s was set to
devi ati on GfiHewidroe Qﬁ tﬁev%ﬁsc’%%%@/@éﬁmﬁ%st@% Sffvetrs e cyabgd apove.
Avd was set[ggs@ 0 V, and when the difference between the val ues of

Avd was set 25 to 190 nv.
Example

5 Each of Figure 20 and Figure 21 is a schematic plan view
of color filters for a pixel of Example 7. As shown in Figure
20 and Figure 21, the color filters in Example 7 are arranged
in a two-by-two matrix shape corresponding to four picture
elements of red, green, blue and yellow. One picture element
10 is configured by a total of four sguares arranged in a matrix
shape in which two squares are formed in each of the longitudinal
direction and the lateral direction. The arrangement order of
the colors is not limited in particular. Any of the patterns
of the areas of the picture elements in Examples 4 to 6 can be
15 applied to the areas of the respective picture elements in
Example 7. That is, Example 7 is the same as Examples 4 to 6
except that the stripe arrangement of the color filters is
changed tc the two-by-two matrix arrangement. Note that, in
the case of the two-by-two matrix arrangement, a pixel is
20 configured not only by picture elements arranged in the lateral
direction but also by picture elements arranged in the
longitudinal direction, unlike the case of the stripe
arrangement. Therefore, the case where the pitch widihs are
different in the longitudinal direction as shown in Figure 20
25 1is assumed, and also the case where the pitch widths are
different in the lateral direction as shown in Figure 21 is
assumed.
[0081]
When all the picture elements of red, green, blue and
30 yellow are not formed to have the same pitch width, and when
the ratio of the red picture element is set lower, higher
transmissivity is obtained as compared with the case where the
ratios of these picture elements are the same.
[0082]
35 In the following, there will be described an example in



[0091] 35 of 1.5 to 3.0 V, and that, under this condition, the
deviation of the value of a is set in the range of 7.0% or |ess.
Further, it is conceivable that the value of Avd may be set as AVd =
1 Vor less in future, and it was found to be preferred that, 5 in
this case, the deviation of the value og ais set in the range of

10. 0% or | ess. [0092] Not e t hat, £n the case where a nor nal
liquid crystal display device, in which the picture el ement pitch and

the 10 chagpglop %htﬁte ffgm@fcﬂﬁﬂ RUQAMRN R MRIE o %etxaﬁp@s Sheche

sanme, was i nvesti gated arison exanple, the deV|at|on of
val ue of aWads:€30%% [1@0@@1115‘9@@% acinenly acé] laﬁﬂemmh@ peaneeh "flh-'éth

channel sizgg@id 25 {hey @dﬂma&h@b&@ﬁevﬁéﬁashdwi alni aﬁaﬁp@éyﬁﬁa}hlch

hown 1 ' TR BRAL PR S 2B B bt p?ée%tefrsﬁg‘é%uﬂf% Hhppeed-

show ng5a r@ostijonshi p between the channel S|ze rati o and the pixel

el ectrode area rg%: %hﬁ%,%%(%gﬂég%& ) S%hgq%&el 181281 A4d O FlXeource

el ectrode area r
electrode 22 extended from a part of the source bus line 12,

a gate electrode 25 extended from a part of the gate bus line
11, and the drain electrode 23 connected to the pixel electrode.

16 The TFT 14 includes a semiconductor layer at a position at which
the TFT 14 overlaps the gate electrode 25. A part of the
semiconductor layer overlaps a part of each of the source
electrodes 22 and the drain electrodes 23. Further, the other
part of the semiconductor layer, which part overlaps neither

15 the source electrode 22 nor the drain electrode 23, and which
part is sandwiched between the source electrode 22 and the drain
electrode 23 in plan view is the channel region 21. Here, the
width of the channel region 21 of the semiconductor layer is
set to be different for each of the picture elements, but the

20 interval between the source electrode 22 and the drain electrode
23 is set to be the same for each of the picture elements.
[0084]

In the example shown in Figure 22, the drain electrode
23 has a linear shape extended in the direction in parallel with

25 the source bus line 12. Further, the source electrode 22 has,
in plan view, an opening opened toward the side opposite to the
side of the gate bus line 11, and has a shape configured to
surround the distal end of the drain electrode 23.

[0085]

30 The width of the drain electrode 23 is denoted by
reference character c, and the interval between the drain
electrode 23 and the source electrode 22 in the direction in
parallel with the gate bus line 11 is denoted by reference
character d. The distance between the drain electrode 23 and

35 the source electrode 22 in the direction in parallel with the



0.745 0.8 0.873 0.9 1.000 1 1.127 1.1 1.255 1.2 1.382 1.3 1.509 1.4
[ 0095] The variation of the value of a is suppressed between the 25
picture el enents by changing the values of a to e of the TFT channel
according to Table 3 and along the straight line shown in Figure 23,
so that a liquid crystal display devi ce3¥vith little
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source bus line 12 is denoted by reference character e. The
length of the portion of the source electrode 22, which portion
faces the drain electrode 23 and which portion is in parallel
with the gate bus line 11, is denoted by reference character
a. The length obtained by subtracting the length of the porticn
of the source electrode 22 which portion is in parallel with
the source bus line 12 from the length of the portion of the
gate electrode 25, which portion is in parallel with the source
bus line 12, is denoted by reference character b.

[0086]

In the liquid crystal display device of Example 5, in the
case where, in four color picture elements having different
picture element pitches, the pitch widths of the picture
elements were set as "blue" > "red" > "green = yellow," the
deviation between the values of o of the picture elements could
be suppressed to 3.88% by adjusting the values of a to e between
the picture elements as shown in Table 1 described below.
Further, AVd in the red picture element was 1.838 VvV, AvVd in
the green and yellow picture elements was 1.901 V, and AVd in
the blue picture element was 1.910 V. The difference between
the maximum and minimum values of AVd was 72 mV. Therefore,
according to the above-described design, it was possible to
obtain a liquid crystal display device in which the generation
of image sticking is suppressed by sufficiently adjusting the
optimum opposed voltages between the picture elements. Note
that the ratio of the pitch width of each of the picture elements

was set as "red":"green":"yellow":"blue" = 1.4:1:1:1.7.
[0087]
[Table 11
Picture element | Picture elements | Picture element
R(gm) GandY (um) B (um)

a 28. 0 19. 0 40. 5

b 6.0 6.0 6.0

c 5.0 5 0 5.0

d 4.5 4.5 4.5

e 4.5 4. 5 4.5




36 i mage sticking can be obtained.

[ 0096]

Further, the

difference in the I engths of the source electrode and the drain

el ectrode between the TFTs shown in 5 Figure 6 to Figure 8 actually
al so influences the overlapping area of the gate bus line and the
drain el ectrode as shown in Figure 24 to Figure 26. Each of Figure 24

to Figure 26 is a schematic plan view s
gate bus line and the drain el ectrode overlap each ot her
as the overlapping area of the gate bus |ine
t he val ue of the

Enbodi ment
11 and the

(088
ral

Si nce,
el ectrode 23 is increased,

wing a region in which the

in

gate-drain capacﬂﬂ?@néé’l@@g@})nq & afdrce ZoHanged abtlive ShvEmee sy dlg
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| engt h.5[ 0Q94uid crystAs dlessrapelbahever tie @fwﬁﬂmahvénttlb@

hee. | iiind ahatteah e s

bal ance be
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S&°&nE

It is

oﬁ?iﬂ@gc@ A?/fd 1s 100

above- descrivbed legw,esbeomags smsc@hgmawé)et@aad}msmptﬂmreght endrta'lart,

capaci tance, %%dthn (9{91?

a of the plc ure 8l e

Ll Slloilesl SRRy £10€0 0 ORI U0 IR HED s,

over | appi nghar daage e ridich Eredrs W%rﬁﬂlr’@ﬁé’ garrBigsdd ine in the
TFT al @ |qhb@@qces t he gate-drain capacitance (Cgd) formed between

the gate b

area of th s line and the drain electrode is increased, the
30 val ue of the ga e-drai nfcapaci Tancg(Lad) of § i ncreased, the

bal ance be1wé§d(Yhn\&$bﬂﬁk of a%of the q&q%yre el enents can be

adj usted a >u1 ayl ?_IHQ dgogig Hepping area of the gate bus |ine
and the dr& :lc ec ugﬁ l)Q59¢ g h afo.kl gune 27 to Figure 30
shows an exan T*g 6 T.. 3 o é15§ﬂ t+he——s+ze—9f the overlapping area
of the gat e—b&s2H-he £y ¢ heD-gf ectgode ig adjusted in the
exanpl e of A _Fi 0.003902¢ i-gire 27 and Figure 28
shows a f0'n12n0mh ch4the FHROA878iHth gl gof the TFT shown in Figure
24 is 5 chang@dl |p Fidjure|2d. 081820 ecting segtion is provided in a
pl anar shape 8nOa parttiof {He ©@¥eiVappi ng gegi gn of the drain

el ectrode 23 @ndtl the ddte bud O¥H611[1. In Figune 28, the channel

wi dt h dl %O%éﬂqole is increased. Each of Figure 29 and Figure 30
shows a form’i'n-which the dinmension d2 of the TFT shown in 10 Figure
24 |s changed | AsFslgowe 29 Tabhie % eegidr idfeddaboyei ntreassd atlionFo §urtes

ﬁs |ne

nd the drain el ectrode.

Si nce,

as the overl appi ng

5 Shang %f okhg L aim,

prolec |ng Section 1's

gate bus
electrode

20

25

provi

gi"e%ttr esig

of

anar

%mésw Al negd u%s

pe in-a

Pt S ytedt

| iteel18 V,s@mdwahenh@h@\pérﬂf@p:mmr@ begpv@ﬁnotm h@ldxeaﬂ pf AvVd was
23+apd 16@ @At €The deviation of the value of « was 6.7% at the

time when the value of AVd was set to 1.5 V, and when the
The
at the time when the value

difference between the values of AVd was set to 100 mV.
deviation of the value of o was 5.0%
of AVd was set to 2.0 V, and when the difference between the
values of AVd was set to 100 mV.
at the time when the value of AVd was set to 3.0
V, and when the difference between the values of AVd was set
to 100 mv.

[0091]
It was found to be preferred that,

The deviation of the wvalue

of oo was 3.3%

in a normal ligquid

crystal display device, the value of AVd is set in the range



15 bus line 11 is increased. [0100] Each of Figure 31 to

Fi gure 33 shows an exanple of TFT in which the size of the

‘overl apping area of the gate bus line and the drain electrode is
adjusted in the exanple of TFT shown 20 in Figure 25. Figure 31 shows
a formin which the dinension d3 of the_TFT shown in Figure 25 is
changed. In Figure 31, the width d3 as a&%whol e is increased. Each of
Figure 32 and Figure 33 shows a formin which the dinmension d4 of the

TFT shown i i gu 5q1 n I 1.eng o] 4]
25 increased. EI'% Iglgg%f% @3%@%@%@@“@% %@%%&Pﬁqgllggt'rggg @%QJF%IL'JS'OH
mai nt ai ned asthe valupwaf a pegactinnghsemrigmoifs’ ppdvwindédsen aFphanar,
shape in a paris Qloddie A f DS 1 Wa1 80 dhakvd ea pyist | 8PPTH0 Avd -
region of the drain electrode 23 and the gate bus lipe 11 Is

i ncreased. 30[ 6701FSPhe N ght Y EF ai #PCaPadidancenCcy8) ProPreachEERekia t:
the gate bus ldiies andsd heckl aid BAeLdd Osle tise afH0ud BB 18 $8€ in the
region in mqhgh HQ@ té;kg@ i'ﬂ? and the pixel electrode directly
overl ap eaci ot her. Since, as %%e'overlapping area of the gate 35 bus
line and th®(H#3del el ectrode is increased, the value of the 38

gate- drain capachianee,(gd)yd sloueaseheidie, bl anoe bt .l

values of a of the picture elenents can be adjuste _

t he over| apbiSRy} & € BICe hetyatlel Busthe nel drire el giisat el fech rape. the
5[0102}0 chanrfachyiofc FicQuUIR o3¢ J0 phlcauire 38ehdndsSebBerBtke PbaBe the
V|em15homng%g%1re ion in which the gate bus .Iine and ghe E%xel ..

el ectrode raff *EacRVEEhe P RIERB o FERETES OB GEFEPI% shofsde? Far o
in which agorm wate: s d ives aggk a normal pi xel 10 el ectrode

overl ap eac@xﬂiﬁﬁr, and in which the end portion of the pixel
electrode 15 1S linearly formed, and the gate bus line 11 is extended
in parallel wthERigleng pbeniconedttihespirdletvtam tbdecidnEnch zef and
Fi gur e 35 i e X i i i ;
overla%gingﬂ%?gé o#’F%gcgggg%bﬁgéﬁiﬁgn%g?&E@W?ﬁggéggﬁﬁie gg?§%g3§?%1?e
adj ust ed. 19f ARfURE SNt PrejieckYthg'asectTers o5 -3 R Preffarin
shape in ampiite of e Wigkete e BGidREGTRidEd Ne FAVRIHARRE NG :2Q@bh
of the pixel electrode 1§.and t he gﬁte bus line 11.. Therefore, as . a
result, theREA%DFpiRgaregiSR1Ef PERESHRXEN® SRV 1S ZRGIPnB gatke
bus 20 |ineikkl = lexparsgsd.ader Rraguire. 36, a recessed section (cut-out
sectiogé is%ﬂ%ﬁﬁided in a planar shape in a part of the pixel :
el ectrode 1 Nt he overl apping regi on of the pixel electrode 15 and
the gate buddblte 301. Therefore, as a result, the overl appi ng region

of the pixel—electrode-15 and the gate bus
Channel size Pixel electrode
ratio area ratio

0. 491 0.6
0. 618 0.7
0. 745 0.8
0. 873 0.9
1. 000 1

1. 127 1.1
1. 255 1.2
1. 382 1. 3
1. 509 1.4

[G095]

The variation of the value of o is suppressed between the
25 picture elements by changing the values of a to e of the TFT
channel according to Table 3 and along the straight line shown

in Figure 23, so that a liquid crystal display devicewith little



25 tine 11 is narrowed. [0103] In this way, when the
~over | apping area of the drain electrode and the gate bus |line, and
‘the overl apping area of the pixel electrode and the gate bus line are
adj usted, the value 30 of each electrostatic capacitance fornmed in
association with the pixel electrode can_be adjusted for each of the
pi cture el ements, and thereby the val ue38f the opposed vol tage can be
nore optim zed for each of the picture elenents. [0104] 35In the

fol | ow ng, i%ﬁeetﬁfeieclﬁm dhed %%Uatiﬁ}élpt ai ned 39 when a

relationship overl appli ng area of the gate bus line and the
drain el ectlild®®] with the deviati on between the values of a of three

color picture el engite Mavinig diffalenle RBirCtiHe 1RIRmIY 3 tithesdbse
actually investigated in the exanpleéls in5b ich the verlﬁg ng area
of the gat &5FEETI9d%e At Hife Wit SISt ife T fereniiovn in
bet weenst heipjurtaucet ol et@nt .8 MetteratlNat alise thélhanestki gadiorerlapping
descri bed hel ow, t adj ust.ent. based th (AR i e .
channel wi 173 ?fngﬁei %%E%d%%ﬁ laln%e oarﬂaﬁntt ee%é:%j“l&sg%%ﬁ%gggeégoﬁh?%% tn
gat e- dr ai n Firgerd £41@0 Adlowded 26-0188¢h of Figunethé taskigweseléhis a
pitch w dthsofy fhe. %*ﬂagevﬁé&tstﬂ{o%i LBl S ST SRECAS S et hilr el
n al ues™ of

= bl ue", the deviati etween the a of the three col or

pi cture el éfshthelBredi ¢ Iveigis essad ap AYpRPieadjudbrf it 1.

val ues10f Zitxeg Bat WBENTAEL1 4MSDEG td e RIFCEHEEGSLEARIE S ia% INO0¥AdI the
Tabl e 4 described bel ow., Further, the value of Avd of £hﬁfber6d gl_cé ure
a

el enent wadTRIT9ALGCtIRGS e V5| ﬁBCBFaﬁﬁg'oFg?h‘éE Y8eh Fidgs—craln
pi cture el exgrics tsascl.(230) Vis and-cheneagehe dhé flerlence: betweem 201 tites
maxi mum and mi ni num val of AVd was 36 nV. Therefore, . wth th

have: QoA ol o ot Tt Gk Sdifing et ted Shae v
adj ust ed betdpestitrhe thpecoueelabphratayeamd horceate s PossilBl engdihe

obtain | i gu. ispl:ay i e i t
oony o fon S ELEL 2o 20haypHaY, 8, PRl SRR Pocldttrnen

wi dth of tHEN%d- green and blue picture el ements was set as
"red":"gregmgdl ue" = 1:1:0.86. [0106] [Table 4] Picture el enent

R(um As described above, in Embodiment 1, the balance between
the values of o = Cgd/(Cgd + Csd + Ccs +Clc) of the picture

20 elements is adjusted. As can be seen from the above-described
expression, it is effective to adjust the gate-drain
capacitance Cgd in order to adjust the balance between the
values of o of the picture elements.

[0098]

25 Actually, the difference in the overlapping area of the
drain electrode and the gate bus line in the TFT also influences
the gate-drain capacitance (Cgd) formed between the gate bus
line and the drain electrode. Since, as the overlapping area
of the gate bus line and the drain electrode is increased, the

30 wvalue of the gate-drain capacitance (Cgd) is increased, the
balance between the values of a of the picture elements can
be adjusted also by adjusting the overlapping area of the gate
bus line and the drain electrode.

[0099]
35 Each of Figure 27 to Figure 30 shows an example of TFT



Picture elenents Gand B (it nm) a 14.25 14.25 b 14.0 9.5 c 4.5 4.5 d
4.0 4.0e 4.0 4.0 40 When the rel ationship between the

‘gate-drain overlapping area and the pixel electrode area was further
i nvestigated, data as shown in Table 5 and Figure 37 were -obtai ned.
Figure 37 is a graph showing a relationship between the gate-drain 5

overl apping area ratio and the pixel el éétrode area ratio. [0108]
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in which the size of the overlapping area of the gate bus line
and the drain electrode is adjusted in the example of TFT shown
in Figure 24. Each of Figure 27 and Figure 28 shows a form in
which the channel width di of the TFT shown in Figure 24 is
changed. In Figure 27, a projecting section is provided in a
planar shape in a part of the overlapping region of the drain
electrode 23 and the gate bus 1ine 11. In Figure 28, the channel
width dl as a whole is increased. Each of Figure 29 and Figure
30 shows a form in which the dimension d2 of the TFT shown in
Figure 24 is changed. In Figure 29, the length of d2 is
increased. In Figure 30, the shape of the drain electrode 23
is maintained as it is, but a projecting section is provided
in a planar shape in a part of the gate bus line 11, so that
the overlapping region of the drain electrode 23 and the gate
bus line 11 is increased.

[0100]

Each of Figure 31 to Figure 33 shows an example of TET
in which the size of the overlapping area of the gate bus line
and the drain electrode is adjusted in the example of TFT shown
in Figure 25. Figure 31 shows a form in which the dimensiocon
d3 of the TFT shown in Figure 25 is changed. In Figure 31, the
width d3 as a whole is increased. Each of Figure 32 and Figure
33 shows a2 form in which the dimension d4 of the TFT shown in
Figure 25 is changed. In Figure 32, the length of d4 is
increased. In Figure 33, the shape of the drain electrode 23
is maintained as it is, but a projecting section 1s provided
in a planar shape in a part of the gate bus line 11, so that
the overlapping region of the drain electrode 23 and the gate
bus line 11 is increased.

[0101]

The gate-drain capacitance (Cgd) formed between the gate
bus line and the drain electrode is also formed in the regiocn
in which the gate bus line and the pixel electrode directly
overlap each other. Since, as the overlapping area of the gate

bus line and the pixel elecirode is increased, the value of the



[ Tabl e 5]

Cgd area ratio Pixel electrode area ratio 0.878 0.9 0.

902 0. 92 0. 927 0. 94 0. 951 0. 96 0. 976 0. 98 1.000 1 1.024 1.02

'1.049 1.04
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gate-drain capacitance (Cgd) is increased, the balance between
the values of o of the picture elements can be adjusted also
by adjusting the overlapping area of the gate bus line and the
pixel electrode.

[01021]

Each of Figure 34 to Figure 36 is a schematic plan view
showing a region in which the gate bus line and the pixel
electrode overlap each other in Embodiment 1. Figure 34 shows
a form in which a normal gate bus line and & normal pixel
electrode overlap each other, and in which the end portion of
the pixel electrode 15 is linearly formed, and the gate bus line
11 is extended in parallel with the end portion of the pixel
electrode 15. Each of Figure 35 and Figure 36 shows an example
in which the size of the overlapping area of the gate bus line
and the drain electrode is adjusted. In Figure 35, a projecting
section is provided in a planar shape ir a part of the pixel
electrode 15 in the overlapping region of the pixel electrode
15 and the gate bus line 11. Therefore, as a result, the
overlapping region of the pixel electrede 15 and the gate bus
line 11 is expanded. In Figure 36, a recessed section (cut-out
section) is provided in a planar shape in a part of the pixel
electrode 15 in the overlapping region of the pixel electrode
15 and the gate bus line 11. Therefore, as a result, the
overlapping region of the pixel electrode 15 and the gate bus
line 11 is narrowed.

[0103]

In this way, when the overlapping area of the drain
electrode and the gate bus line, and the overlapping area of
the pixel electrode and the gate bus line are adjusted, the value
of each electrostatic capacitance formed in association with
the pixel electrode can be adjusted for each of the picture
elements, and thereby the value of the opposed voltage can be
more optimized for each of the picture elements.

[0104]

In the following, there are shown the results obtained



1.0v3 1.06 1.098 1.08 1.122 1.1 [0109] 10The variati on between the
values of a of the picture elenents is suppressed by changing the
‘'values of a to e of the TFT channel according to Table 5 and al ong
the straight line shown Figure 37, and thereby a liquid crystal

di splay device with little imge sticking can be obtai ned. 15[0110]
The devi ati on between the optinun1oppos% vol tages of the picture

el ements can be nore appropriately reduced in such a manner that the

opt1 mum oPRa3GH, vl Lages, 44 beugl xsv@%g?gﬁggo&é%fb@ﬁéigﬁoé e b8 1ine

rel ati onship Tween nel ~size rat
el ectrode angathatderimelacd fagea, h@lltédiflm%tckﬁi”cﬁﬂt%bﬁﬁyﬁ§no¥h? Healues

relati onsh'f% Be&ée@nfﬂrégeco@]@wr Fiea L 'e@eﬁt@gttshﬁaQEfﬁﬁl dffﬁgférggeplac'@?re

ratio. [01 , réferred
val ue of 2%5TemEn RtHEs: wemytueﬂéwem‘g@?&wa@s +af"e19?e%xw &S in
responsg cegfifdrcic@nt pveslappihg @eeah@f&aregtme;tev\bars Lhaepastiutlee didain

el ement s. erence charact not es eI ci t-anc
the tine ofe(itﬁ dgq a?adgenéj% erreéh &S %har acttgjrg( i >C<C(u[}rr:1;1aé )elgere}{heo tg%'
pi xel capadidtanceant mhtehemrereca‘tJx@am@rddspbaybedﬂt@k%pbhs@djustment

COEff'C'en%a%%Qﬁ%%dtﬁé élEE@%éSEéU%{QHk¥% é& 1 §:008 of ﬁ@@ 1%ﬁ%uded

i ndi cators € résponse characteristics qui d crystal

t he val ues aod topd % etém)r@sfbﬂ usgarer e ikafte caran dihrer egraéaﬁ Hetieer @he.
pi cturegel enpitsied he response characteristic beconmes different for
each of the calaors, and hence desired chromati cness may not be

obt ai ned. 5]

In the case where the pitch widths of the three picture
elements were set as "red" > "green = blue", the deviation
between the values of a of the three color picture elements

15 could be suppressed to 2.92% by adjusting the values of a to
e between the respective picture elements as shown in Table 4
described below. Further, the value of AVd of the red picture
element was 1.194 V, and the value of AVd of the green and blue
picture elements was 1.230 V, and hence the difference between

20 the maximum and minimum values of AVd was 36 mV. Therefore,
with the above-described design, the optimum opposed voltage
was sufficiently adjusted between the picture elements, and
hence it was possible to obtain a liquid crystal display device
capable of suppressing the generation of image sticking. Note

25 that the ratio of the pitch width of the red, green and blue

picture elements was set as "red":"green":"blue" = 1:1:0.86.
[0106]
[Table 4]
Picture element | Picture elements
R(tm) GandB (#m)
a 14. 25 14. 25
b 14. 0 a2.5
C 4.5 4.5
d 4.0 4.0
e 4. 0 4.0

30 [0107]
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(0110]

The deviation between the eptimum opposed voltages of the

picture elements can be more appropriately reduced in such a

manner that the optimum opposed voltages are roughly adjusted

on the basis of the relationship between the channel size ratio

and the pixel electrode area ratio and are further adjusted on

the basis of the relationship between the Cgd area ratio and

the pixel electrode area ratio.

[0111]

In Embodiment 1,

"Cpix{min) /Cpix (max)"

it is preferred that the value of

(hereinafter also referred to as

response coefficient) is set to be the same between the picture



The liquid crystal display device of Enbodinent 2 includes the gate
bus line 11 extended in the row direction 25(1 ateral direction), and
‘the source bus line 12 extended in the colum direction (longitudinal
direction). Further, the liquid crystal display device includes a
first TFT 14a and a second TFT 14b each of which are connected to
both the gate bus Iine 11 and the sourc&lbus Iine 12. The first TFT
14a is 30 connected to a first sub-pixel electrode 15a, and the

second TFT A, 'qscsconﬁ%%%%g nt@ %P%%g@erseglg' peh) eheatiade pizhs

Furt her, uid crys evice 0 di ment ncl udes a
first Cs bu@pametam i th&)\I@rIIF%pisf dladastiplyart agid iR §yenge

sub- pi xel }fa 1x d) ad%%%@:’é@ 68 xBUSchpReiBanddbawhted time of
overlaps at least a part of the second sub-pi,xel 43 el ectrode 15b.

As shown i ﬁ\’mt@rfbls@lla}éacﬁh@f CERBOPPEs COBL ThGL oPinEeR9% ¢5hd st he
second €s busild Ae rh3rdis: @adended bme tdte thew wili @&ct b0 foths tesponse

cross the c nter of e ch of sub pi xel ect.rode 5 15k
5[0117]  charygh Egl rlichal TR U S %lg%eéhe

for one pi Qiaﬂpe)redeenaefflExanplaesa @iffeheexkt ek weteinet I ph et ugice téreent s,
arr angement, of dels %‘}15%01:8§§F8Eey£§tﬁh%gesmgé ABRES SONTAGUELRY 81 the

pi xel inclu are no articular to, 10 conbi nations
such as FKEEOHQE%Y andl Reppe @ﬁ@l@@ﬁoﬁhépmétapéﬁﬁﬁeméyeﬁﬁhtb?sObtalned
det er m ged ol or filter. Exanples of arrangenent forms of color
filters include a stripe arrangenent,, as s n F| ure §?>Hn'“hlc

color filters wé@%ﬁ%@@@%&%ﬁ@ﬁ%@?nqmé i et
regardl ess ::Qifj dé\fécﬂ-%ybgé@ﬁaﬁ:m:mfg t he dlés«e&lkﬁce(a&ro@;@ tardadjustment of

t by-t t h

four sol or T4 i ShrARETT RAgER" s Wiea SieE o e SerPearahll, flea

col um dlreﬁﬁlﬂhE qa&bi&psZOhneEabddthendralneQLQbeOdhe the sdbipiment
| ect

Value TExait GOt YRR R RO 3R LT AR S Al AaRAg ek s

di ff erent fldrn%acfkh&)facﬂhes’@wfp@(@t@ T ORI I HE | AERA (A) BhereR et

of supplyi rlgl Sianal el t1agecd rnom epgche 2504 @id ferent source bus
|l i nes, and { a nmet hod of adjusting the signal voltage by changi ng

the vol tagel®fl3he Cs bus line. The TFTs are connected to the
sub- pi xel el ect r ogigfi e e ki &iecbyaplEasbeﬁfnq lze rEERS ioasthdpnbet edehothe
t he sa e bus li,ne, and ence %Q volsub plxelslar%te Fiqure 39

sinult %m%éﬁ?FéFfE&da Fh%pg Py PR i"ch “a scanri ng~signa
is suppli ed1$ @ thaegatécbusetisteow {0 29§l Fpgay es Ut ¢ srham &hei Vaf baence

circuit di 20k ag%é %%@%Jérpéa d Cryst af'esg)o%g' a)fo%?}f&‘é?eﬁft EHbQH!a n&ﬂgpzay

I n Enbodi nme iTcult pattern or ne each
sub- pi xel s, wahdnyrstigated. As shown in Figure 38, in a llquld crystal

display device currently in use, the liquid crystal cannot
25 respond within one frame, and hence the liquid crystal display
device is designed to obtain desired transmissivity through two
stages. For example, as shown in Figure 39, when a display is
performed such that a white quadrangle is displayed on the black
background and then the white quadrangle is moved from the right
30 to the left, the picture elements located at the left end of
the quadrangle are made to newly respond in each frame. As a
result, only the picture element having a small response
coefficient is slow in response, and thereby the intensity of
the colors of the other picture elements becomes large so that

35 the chromaticness is changed.



44 eircuit patterns of the two sub-pixels are shown in Figure 42. The
sub- pi xel el ectrodes respectively formddcl and Clc2 between

‘t hensel ves and the opposed el ectrode via the liquid crystal |ayer.

The sub-pi xel el ectrodes respectively form5 Cosi and Ccs2b between

t hensel ves and the Cs bus line. Further, each of the sub-pixel

el ectrodes is connected to the drain el4%trode of each of the TFTs,
and the dr|V|ng of each of the sub-pixels is controlled by each of

the TFTs. Biggh 10The liquid crystal capacitance dc is forned by the
pi xel elecﬂ and the opposed el ectrode which are arranged to face
each other via tHe kbgei dithyshas, | Byerchamee i ddofchdenas if@seTil st
on the eff g%t%bfg? ggea%%}@m@ t8d Jo1ide Jd Hébﬂoﬁéésé@éfffdﬁén’@y of

the pair e storage 15 capacitance Ccs is fornme

the pixel ¢hecpieteramianfnics CBGP§eI ’F‘Pu,ﬁa(cé‘t 8r86& - capa@rEored llﬁe‘ﬁ' glyaph
which afe %ﬁb@aﬂ%@datﬁlf%@%@ﬂg@t chﬂrthé 2edpohBsut e f Higcl eyerexphftessed

gate-drain capaC|tance |s for Eé the |xe% hec égg d t he
gate bus | Be "CodEAming ) (TR ch alBeal P& Sea ace other
via an lnsu:loetﬂfﬁ@l%@lﬂ ayetheTthMene-thealarrroa]aécu:aaﬁcesO§d9ISSS 0.78,
formed by the ﬁbxel Olgamﬁgg the §8§58ﬁsg@o%ffﬁﬁ:ﬁé{@9§|1ﬂ 'ar}_ea)n e
whi ch are ace eac her via an insulating layer. [0 ﬁ
The net hod offo0. dBlﬁl@goeanhvdﬁxﬂhehsubxpuxeﬂ e&éetdeﬂ@%rQ%C%yl%eikﬁbln
the THT, nd the basic configuration in Enbodinent 2 are the sanme as
those Th Efbodi ment 1. [0122] In the follow ng, a nethod for

per form ng t0H& 3l ti - pi xel drive by changing the voltage of the

Cs bus |inepgMddirkerdescribed 30 in detail. Figure 43 shows signal
Vol tage Vg 15 chadged fBmaBISTHVEH GPIER F TS SH HE oF ey paent
TFT l4a angdd® @econonlBE pikearelsciubdanediidly, 3Bdswhréhed tenes of
Conducigve aStl%tq%l(docryts%ta?L) disﬁ?a&h&%vf‘ce\!%f 398 o¥Fiment 2. As shown in
Figure 41, in Embodiment 2, two pixel electrodes (hereinafter
also referred to as sub-pixel electrodes) are arranged for one
picture element. Further, one pixel is configured by a
plurality of picture elements, and each of the picture elements
20 is individually controlled to control each pixel and to further
control the whole display of the liquid crystal display device.
[0116]
The liguid crystal display device of Embodiment 2
includes the gate bus line 11 extended in the row direction
25 (lateral direction), and the source bus line 12 extended in the
column direction (longitudinal direction}. Further, the
liquid crystal display device includes a first TFT lda and a
second TFT 14b each of which are connected to both the gate bus
line 11 and the source bus line 12. The first TFT 1l4a is
30 connected to a first sub-pixel electrode 1l5a, and the second
TFT 14b is connected to a second sub-pixel electrode 15b.
Further, the liquid crystal display device of Embodiment 2
includes a first Cs bus line 13a which overlaps at least a part
of the first sub-pixel electrode 15a, and a second Cs bus line

35 13b which overlaps at least a part of the second sub-pixel



45 is transmtted to each of the first and second sub- pi xel

el ectrodes 15a and 15b fromthe source bus line 12, and is charged to
‘the first and second sub-pi xel electrodes 15a and 15b. Simlarly, the
first and second Cs bus lines 13a and 13b 5 respectively overl appi ng
the first and second sub-pi xel electrodes 15a and 15b are al so
charged by the voltage supplied fromthé&3source bus line 12. [0124]
Next, when the voltage Vg of the gate bus line 11 is changed 10 from

VgH to VgL at the ti of T2, .the fir T l4a e T,
14b are si etcécﬁé%{?sgsbsw%scﬁg "‘Ttnoghofé%%%%dlc ‘i \?gggt%fgtk%o%??gfa(?%ﬁus
the first drdcheséBendngduthoisesorsl €t budesingal Ind sishLeadgdt he the giow
and second C jnes _ 13a.a bi.are | geteicRldy s atadh ve1
fromthe sg%(?e SLUCJSH I%?)neajslgO ?goﬁgt Eﬁtéhgfé{jjciemdi ately after thi-géSjlxe
change, eachesttnasesydixtagd@sl V98- and Vic2 of the first and second

sub- pi xel gloqqtﬂodes 15a and 15b is reduced by substantially a sane
vol tage M

as faollows, due to_.the pull-in pheno n_caused by the
i nfl uence of the IpaPf PfjilE‘eEEp%ci?J%&% Odﬂ&agﬁg Ei‘iig?raﬁo%Pé? RRAE
{/he f:wr Zt F&eﬁﬁi’cﬂ;éaeaﬁpbmémt se@onrtplEE d44b:he/kihdsy tlse nuvke:rvand the
S - urther, at this.tl Vv AV/ :
first and saeréfwe&se%ugr??ﬁé’sr?iggggﬁcﬁlggg%elccgﬁler@ag??%{%ﬁg\?\gor%%&%ﬁln:g
Vcom - Vad aVgsixed \igorhudeVadtoErs] not limifted He thawt igtuler G e

vol tagg, VC§ogﬁJir¥ dd St Gs Ruseh | Re Y38 d Reghangede Loam \Mepm bi Madre
to Vcom + Vad, and the 'voltage 30 Vcs2 of the second Cs bys |ine 13b
i s changed ¥heFANC G AakRFmidiege i /Pl orldisiy t §XeMB<ESy 6t age

changes i n ghedddnidntCeobus J1 Be1d3a Aanck ihenseaand Esrhpe direndadbent,

(e vol a0, Vo8, VSR, 21 (e Lol od 3esand oubapxeh gy o pe

X Vad x CcssWid@ldld HrCatle 1odfyiickirm Vsiireidi on 2regatatil es Cosl/ {1 c2

* CtSZiS boundary of the pixel electrode, and a two-by-two matrix

arrangement, as shown in Figure 3, in which two of four color

filters are arranged in each of the row direction and the column
direction.

[0118]

.20 In Embodiment 2, each of the two sub-pixel electrodes
forms sub-pixel capacitance having a different capacitance
value. Examples of the method for making the sub-pixel
capacitance different for each of the sub-pixel electrodes
include (1) a method of supplying a signal voltage from each

25 of different source bus lines, and (2) a method of adjusting
the signal voltage by changing the voltage of the Cs bus line.
The TFTs are connected to the sub-pixel electrodes respectively.
Fach of the TFTs is connected to the same gate bus line, and
hence the two sub-pixels are simultaneously controlled at the
30 timing at which a scanning signal is supplied to the gate bus
line.
[0119]
Figure 42 is an equivalent circuit diagram in the liquid
crystal display device of Embodiment 2. In Embodiment 2, a

35 circuit pattern is formed for each of the sub-pixels, and the



[0126] At the time of T4, Vcsl is changed from Vcom + Vad to
Vcom - Vad, and Vcs2 is changed from Vcom - Vad to Vcom + Vad. Before
‘5 the tinme T4, the vol tages Viol and V1c2 are respectively expressed
as follows. Vlcl = Vs - AVd + 2 x Vad x Ccsl/(Clcl + Cosi) V1c2 = Vs
- Avd - 2 x Vad x CcsZ/(Cch + Ccs2) At the time of T4, also, the

vol tages Viol and Vl1c2 are 10 respecti vety changed to the vol t ages
expressed as foIIows Viol = Vs - AV Vlc2 Vs - Avd [0127] At the

t f T5, .Vcsl.,

i !smghgnged CFIII%S l@c EaF/%a R ort%c@oﬁggn@l}gﬁghggor eaol{% 1SE?ILOW\@gnf %“}/gs@z .
t hevol t ageﬁweolsu@ﬁ@l‘vﬂad.z cdrptessed asssdtdwelwifsirme el amd Glrgd =
Vs - AVd A the eﬂ?cs [ﬁ"esal % thRe o‘f@&@ﬁ%l\éc@rcﬁi@ Mjaca:lﬁ‘_r e_Ll\%QJ :

respectively change e vo t ages expressed as | ows Viol =
AVd + 2 X vepdfs%aecéfﬁ(eelclmeoeebypweé el%tm@va reﬁpﬁcvééfe%y form

ECSZ/ ( fo0|2 c;eg@cég% dc%@%%eiﬁﬁe@&%mgéltleﬁe\éaéngfthﬁts mﬁggmngul tmp}fdlem‘
orizonta wWriti i me vol t ages ,Vcs

Vic2 respelfiie F@%eétubt—i?éx(,eﬁa Qccréi?%esdjeﬁ C’r’ijene’tci d\ﬁ nga“llg1
Whet her th%lreemi:aidmg:fl stehvat e tm.s:ha"rgbs:h@adjsemag pﬁeeachreobfthe
T4 and T5 |(§s set. .t %se%%"i”altro‘i%er&fbg?”azc%tﬁ Mg tinme 1H or

set to tw elb_:?ltlrres nore KT 20 3 wrltlng time 1H,
may be sui tl@la0 ldeterm ned in view of the driving method (for

exanpl pol ari t yppian P
(f1] Ckg(?l ng, r Oughneggﬁéig%lqéét‘aé?? cgggc?téﬁll:?%?gé% thzhé@ﬂbsj the pixel

crystal di sgieafr@sa aed i LRRgERd f3|18ﬁtF§d€o‘ﬁ}f”rﬂ]&élf%ﬁtrnrla%€ﬁgl Eprepce
equi val ent dehlbthersubsegnent 1 yudd ¢epshed.1 sFhar ef ahe, vhheaecebfecl¢ vies

values of Voelptean%eesntvlo%at%redeffective voltage (V) applied to the ligquid
crystal layer by the pair of electrodes. The storage
15 capacitance Ccs is formed by the pixel electrode and the Cs bus
line (storage capacitor line) which are arranged to face each
other via an insulating layer. The gate-drain capacitance Cgd
is formed by the pixel electrode and the gate bus line (scanning
line) which are arranged to face each other via an insulating
20 layer. The source-drain capacitance Csd is formed by the pixel
electrode and the source bus line ({signal line} which are
arranged to face each other via an insulating layer.
[0121]
The method for driving each of the sub-pixel electrodes
25 by using the TFTs, and the basic configuration in Embodiment
2 are the same as those in Embodiment 1.
(0122}
In the following, a method for performing the multi-pixel
drive by changing the voltage of the Cs bus line will be described
30 in detail. Figure 43 shows signal waveforms when the
multi-pixel drive is performed.
[0123]
When a voltage Vg is changed from VgL to VgH at the time
of T1, the first TFT 14a and the second TFT 14b are simultaneously

35 switched to conductive state {on-state), so that a voltage Vs



47 Ml cb of the sub-pixel electrodes becone as foll ows, respectively.
Vica = Vs - AvVd + Vad x Ccsl/(Clcl + Ccsl) Vicb = Vs - AvVd - Vad x
'Ccs2/ (Clc2 + Ccs2) 5[0129] Therefore, the effective voltages
V1l and V2, which are respectively applied to the liquid crystal |ayer
by the first and second sub-pi xel el ectrodes 15a and 15b, are set to
val ues different fromeach other and exfPessed as follows. 10Vl =
Vicl - VcomV2 = Vic2 - VcomThat is, the effective voltages V1 and

V2 are expressed as foll . V1 = Vs -_Avd + Vi .
Ccsl/(Clcl &a%sml%ed%vﬁ%\ff%h Vo -t%/dfl-r%aaa%&/ % ’?Cglgéiblpjdéesjz)

- Vcom [ 013]edintetdsheabaret U8ls dricbedpr eplises bushéadp st nend dfst dlearged
opt i mum oppos val.t t sy i i engnt s
i n Enbodi ngcn% e%ewﬁﬁlasg'ﬁsad'ggcrl edJ rgﬁl%?gf‘% bée/ o%%%%%llsﬁ affd )
The pl ur al iRynigfamsih- gihee| £ Hetaseseeing Hes rfeis hies bl drdel 3b

pi ct ur esel enBis @i TPrdRG-tHdane dhe sare: todl sd ongd tadbngd xel
| ength, while the |ateral |engths of the §Ub{gp|§lxel | ecttodes are
Tohd 5% i Farte

di fferent fHGRERIFDLRErANEIPR RFE FBRGRA G VELERGE FHPR-HEed

pi cture el efmid fid Hourscs efdectiatk &5 it is, in the difference in

t he total 618)1 f the sub-pixel electrode between the picture

el ements. | In Enbodinent 2, simlarly to Enbodi nent 1, the

bal ance Next, when the voltage Vg of the gate bus line 11 is changed

10 from VgHd to VgL at the time of T2, the first TFT 1l4a and the
second TFT 14b are simultaneously switched to non-conductive
state (off-state), the first and second sub-pixel electrodes
15a and 15b, and the first and second Cs bus lines 13a and 13b
are all electrically insulated from the source bus line 12.

15 Note that, immediately after this change, each of the voltages
Vlcl and V1c2 of the first and second sub-pixel electrodes 15a
and 15b is reduced by substantially a same voltage AVd as follows,
due to the pull-in phenomenon caused by the influence of the
parasitic capacitance, and the like, associated with the first

20 TFT 1l4a and the second TFT 14db.

Vlicl = Vs - Avd

Vlic2 = Vs - Avd
Further, at this time, the voltage Vecsl and Ves2 of the first
and second Cs bus lines 13a and 13b become as follows.

Z5 Vecsl = Veom - Vad

~ Vecs2 = Vcom + Vad
[0125]
At the time of T3, the voltage Vcsl of the first Cs bus
line 13a is changed from Vcom ~ Vad to Vcom + Vad, and the voltage

30 Vcs2 of the second Cs bus line 13b is changed from Vcom + Vad
to Vecom ~ Vad. According to these voltage changes in the first
Cs bus line 13a and the second Cs bus line 13b, the voltages
vlcl and V1c2 of the first and second sub-pixel electrodes 15a
and 15b are changed as follows.

35 Vlcl = Vs - AvVd + 2 x Vad x Ccsl/(Clcl + Ccsl)



30 between the values of a = Cgd/ (Cgd + Csd + Ccs + dc) of the
picture elenments is adjusted by using the channel w dth of TFT.
"Further, the bal ance between the values of a = Cgd/ (Cgd + Csd + Ccs +
dc) of the picture elenments is also supplenentarily adjusted by using
the gate-drain overlapping area. As the 35 nethods for adjusting the
bal ance between the values of a in 48 &Rbodinent 2, methods simil ar
to the nmethods described in Enbodinent 1 can be used. [0133] In
Enbodi nent 2, preferre at re t ual to
each ot her betme\hi%%e éﬁb p?&é 4%? a#ﬁi % va/ﬁgéégrg gg?gﬁo be
equal to edddZtlher, the val ues of the el ectrostatic capacitance

formed by the remeﬁhé\ﬁ@l@@fpwelvﬁle%r@ﬂgﬁ &ﬂefrr&decumlimara tangbom

t he adj ustnent between the sub- |xels IS rmre‘%gdtablﬁg?fﬁ {] Sﬁ

Ther eby, it V&dpd¥sd HPe21t° €6 FFathEF OF ATt BEs B Y99t hatSh e

val ue of a e mrme@@etﬁmmdﬂtmgﬂs:tmcel erehdric? aite deasdatelvesly

expressed as = dz %)lfxo d g Csd + Ccs + Cc). Therefore, the
J%csss‘?i

adj ust nment e)ie VE to adj ust the bal ance between the
K-val ues of the piletfiure vl engtcs .+ I50V34] x Cesl/ (Rlgur & 44519 a

schematic plan V|Vel\3£25hov\\;sng_ aJange in ch ngg%/q&%dqd C%%I’Ztl ons of

the Cs bus |line and of the drain el ectrode overlap each ot

Enbodi nent &: tA $Hewn dih TH.guirlewd, tft%éftéstadlﬁss el BnhablGh are
expandeg r e ddl v RAIdh 2 dd e afhe ansh Hdirs Adraigrd £ed rager 28 @tso
has an expanded region |n a part thereof. These expanded regions are

i sol ated from eacH Gt FerVsvia ¥ i nsul ating | ayer, but overlap each
other in plan views®o0=-asyd 6 fAordn t he st orage capacitance Ccs. The

val ue of st capaci tance Ccs depends on the overl apping area of

25 these ex[gfa}a%gd regi ons, and hence the storage capacitance Ccs
having a suitabl étcabaciirened Val vectan sbehénge@d isyn Jdpast iVirgl EReVcom

size ofcthe gxpa veggl £8 cfh% gee%pbreffn i wbacp%edzéoﬁndvgu Before

adj usting the over gree between the expanded regions. Note
Chat . | n Fitd 818,04 e cxpm@ed 286 T onL 208 U1 Ca0 AT Cobas 19 hEus
i's Iarger than t Ra axparded pardion of the drain el ectrode 23 on both
| ongi tudi nal and | at eral sides. [0135] The |ongitudinal |ength and
the lateral |engthcsf ¢ W& exp@WitHed portion 23a of the drain el ectrode
23 are dengitectiy t3mg efferemhce lchar a;a—teerxsalﬁagabsandMl arespeEDt vetey .

xpandsl poRTT on THe RS 11 e 15 S e T ot e b7 Fof & e 1S
characters of e analg= nespedtidiet Y2 x Vad x Ccsl/( Clcl + Ccsl)
Vlic2 = Vs - AVd - 2 x Vad x Cecs2/(Clc2 + Ccs2)
f0128]
For each interval of an integer multiple of horizontal
25 writing time 1E, the voltages Vcsi, Ves2, Vlcl, and Vlc2
respectively repeat the changes caused at the time of T4 and
T5. Whether the repeating interval of the changes caused at
the time of T4 and T5 is set to be equal to the horizontal writing
time 1H, or set to twice, 3 times, or more c¢f the horizontal
30 writing time 1H, may be suitably determined in view of the
driving method {(for example, polarity inversion drive) and
displaying conditions (flickering, roughness of display, and
the 1ike) of the liquid crystal displaydevice. Thisrepetition
is continued until the time equivalent to Tl is subsequently

35 reached. Therefore, the effective values of voliages Vlca and



[0136] 50n the sanme one side of the expanded portions, the distance
bet ween the | ongitudinal side of the expanded portion of the Cs bus
‘line 13 and the |ongitudinal side of the expanded portion 23a of the
drain electrode 23 is set to a. That is, the expanded portion 23a of
the drain electrode 23 is formed 10 on the laterally inner side of

t he expanded portion of the Cs bus line?13 by the distance a from
each of the longitudinal sides of the expanded portion of the Cs bus
line 13. T far t h QN G5 esta [0137]
150n the sgﬁe%o%efegh(?e%gg%ﬁgééxpaneg:etgogoerst %%r(#s?%e s g!dsltﬁgﬁ%e bet ween
t he | at er alresipgetdfvetilye expanded portion of the Cs bus line 13 and

the |ateral side f thevgxgagg%p+p§r anggq/qblhﬁe+d@@5q el ectrode
23 is set to b. is, the ex e tion 23a he draln

el ectrode 23 is Nélcﬂ?ecf 88 thdVeo - &g t><u6ﬁ0ﬁ§|/| §51|Cﬁnér CsﬁS&é of the
expandesl pamtiioen of the Cs bus line 13 by the distance b from each of

the lateral sides, 6 of the expande ortion_of. the 3.
Therefore, the expféSdiof- e%% %fgﬁtﬁgeeg?gﬁ??gﬁedl %%qég? fé}ﬁj§5%
case, whenreispeidtd viedyr applléedptot tine kmqumﬁngxﬂaﬁﬂln@adetfbYemmerﬁlnﬂt
wi dths, the pj %8?0%%%&‘%31 see_Lte@:Srocfeesd 15ab51‘f8 15b, YREHeE ﬁ'@lx}apl"i{les

t he deV|at|on val ues (maxi mum val e - 'm ni mum val ue)
t he pictur didifememts fovg ¢asd QAffnTesEt CFITESETR HF rfesldetts vel y
adj ust{®g the vakyes @f 30-aQs0 between the picture el ements as
shown 1 n Table 6 descrlbed be|OM/ Note that the ratlo of the pltch

mﬁdths of the reyﬁectl@é plct&Fglelenents was set as "red" : "blue" :
"green" : 'meld aw', =nk kEffekithve dk3Hes35{1Tabie W) am0 ePimctaned as
el enent s Rfarlcl B (j/ m Picture elenents
o] QWS
V1l = Vs - AVd + Vad x Ccsl/({Clcl + Ccsl) - Vcom
15 V2 = Vs - AVvd - Vad x Ccs2/(Clc2 + Ccs2) - Vcom

[0130]

Under the above-described premises, the adjustment of the
optimum opposed voltages between the respective picture
elements in Embodiment 2 will be described in detail below.

20 [0131]

The plurality of sub-pixel electrodes of the red, green
and blue picture elements are formed to have the same total
longitudinal length, while the lateral lengths of the sub-pixel
@lectrodes are different from each cther. For this reason, the

25 difference in the picture element pitch is reflected, as it is,
in the difference in the total area of the sub-pixel electrode
between the picture elements.

[0132]

In Embodiment 2, similarly to Embodiment 1, the balance

30 between the values of o = Cgd/(Cgd + Csd + Ccs + Clc) of the
picture elements is adjusted by using the channel width of TET.
Further, the balance between the values of o = Cgd/(Cgd + Csd
+ Ccs + Clc) of the picture elements is also supplementarily
adjusted by using the gate-drain overlapping area. As the

35 methods for adjusting the balance between the values of «a in



Gand Y (gm) a 17.0 14.0 b 3.0 2.0 ¢ 226.0 154.25 d 29.0 36.0 e 35.0
40.0 f 157.0 91.25 g 191.0

10

15

20

25

30

35

48

Embodiment 2, methods similar teo the methods described in
Embodiment 1 can be used.
[0133]

In Embodiment 2, it is preferred that K-values are set
o be equal to each other between the sub-pixels. When the
K-values are set to be equal to each other, the values of the
electrostatic capacitance formed by the respective sub-pixel
electrodes are made uniform, and the adjustment between the
sub-pixels ismore suitably performed. Thereby, it is possible
to further reduce the possibility that the value of o is varied
between the picture elements. The K-value is expressed as K
= Ccs/Cpix(Cgd + Csd + Ccs + Clc). Therefore, the adjustment
of Ccs is effective to adjust the balance between the K-values
of the picture elements.

[0134]

Figure 44 is a schematic plan view showing a range in which
the expanded portions of the Cs bus line and of the drain
electrode overlap each other in Embodiment 2. As shown in
Figure 44, the Cs bus line 13 has an expanded region in a part
thereof, and the drain electrode 23 also has an expanded region
in a part thereof. These expanded regions are isolated from
each other via an insulating layer, but overlap each other in
plan view so as to form the storage capacitance Ccs. The value
of storage capacitance Ccs depends on the overlapping area of
these expanded regions, and hence the storage capacitance Ccs
having a suitable capacitance value can be formed by adiusting
the size of the expanded region for each of the sub-pixels and
by adjusting the overlapping degree between the expanded
regions. Wote that, in Figure 44, the expanded portion 23a of
the Cs bus line 13 is larger than the expanded portion of the
drain electrode 23 on both longitudinal and lateral sides.
(0135]

The longitudinal length and the lateral length of the
expanded portion 23a of the drain electrode 23 are denoted by

reference characters of d and £, respectively. Further, the



119: 25 [0140] Each of Figure 45 to Figure 48 is a schematic
pl an vi ew showi ng an exanpl e when the storage capacitance Cs is

‘adj usted 5 by the overlapping area of the pixel electrode and the Cs
bus line. Figure 45 shows a formin which the upper side of the pixel
el ectrode 15 overlaps a part of the Cs bus |line 13. The value of the
storage capacitance Ccs can be adjusted4By adjusting the values of a
and b in Figure 45. Figure 46 shows 10 a formin which the Cs bus
line 13 crasses. .t he cent.er aof the, pixel, el ectrode i n which

t he whol e ?Lnoq%letuvﬁgd‘f% B q_lhl oanndml?C rf%el%elb‘_’h]s T ]&lfa%stekﬁ PP
pi xel el ectprade dibof e Yalbwes bing A8 aredegetedpay iredrcenCescltamadieers
adj usted by j { t : c and d in Figure 46. Figure 47
shows a fororr%aicgn%q' E:%’ 1{'}%‘[%%%;‘%&5;5 de of the pixel electrode 15
overlaps th@1Gflbus line 13, and in which an extending section of the
Cs bus kine 13 i radded @i tdi ddhed affe dgairfed ORI d@ls, the

el ectrode 15. The val ue of the _stor.age capacit.anc S canh he )

S st od byiEE UGS A CReny H e deTH IHSH] BhUR So Besr TR aRPaRt Lon
shows 20 a dforhei s whi<hikkel Bippet thiedeonfithaiphxedidd edt thdesdHanded
overl aps the Cs hu i . and .in i ch an extendin ction,of, the
Cs bus Iingmf%sllols?1 sz)](feg’%scjjt%ées%trolgr g\syél‘cftﬁgdge%?eﬁSofset'g‘hggplgkelnrhat TS
el ectrode IHe Fxparalageportdon ¢dn bé sHpudresdnbyladfusdéng3the formed
val ues; f &4 @nb uatgggm%gt fgneg?%]{)&éudf the expgpl%eﬁaldag?gﬁeh bBethe cs

st orage capacitance ween e sub-pixels are ma >l ose to eac
ot her by péffotiifid 3 hEddeadi G5eREnAtSsbePReat hesipilgepstudinal sides

sot hat t heK-ofakuesukbhhaed Soit b4 & aRgecsapudea okt anedrhebdrbBd42ne
Figure 49 is a waveformchart show n tq? a Ic}tude of the voltage of
the CS bus THHEFS Ghéh T He mia M- VS &G or med. The vol t age

val ue Avcs fjoiFHiigure 49 is expressed 5 as Avcs = K xVcsP-P. It is
preferred that t nitude of t |d -1.n vQlt j i.farm

bet vvee%gt he sub- r|g)|%xe S asr?grl sﬁ%& fglrlcé%aﬁollé’yé ieshrglf?ggrﬂ?%%{raeq stosl#ylﬁesr’ebtyh,e
the opti nuMisppesd bedineageshef lakersdbspirebs tha depamded gposeion of
each other .. Reeythe Al be %}d \é@ﬁeplglt%réﬂb§£é@tdb@lth§, ék%&ﬁdeat dtion
preferred 10 that the value of AVcs is adjusted by adjusting the

val ue of KZ23J02idhe drain efqpterodeiésdcs 56§ below FBah isablBetraipd

2Vper m siiSngcﬁ:trimg@ﬁ @E\{déﬁn;/mlml‘ etlr&ﬁ;@cuﬁ o s vm@@netdﬁle;r?/am@dof
CS | assu fo e or ess n the onvent |, ona . qul
cryst af0di ST BV inIRAPE 14 Ok BAS SPAHEDPOLGT 81t Bridiat S5 41
not nade dilfifrer @Atb§ ridm edchaatkeb, ftde esalhuefofh&K liss esetl sddebeof the

range of O'e?z%;[ahl%e% }%rﬂ%ib[%gf’l‘ﬁyet & et Aati PN wag BeLiar med on

the basis o I'S range.
expression e = d + 2b is established.
(0138]
25 In such case, when, in the four color picture elements

having different pitch widths, the pitch widths were set as "red
= blue" > "green = yellow", the deviation between the K-values
(maximum value - minimum value) of the picture elements could
be suppressed to 0.10% by respectively adjusting the values of
30 atogbetween the picture elements as shown in Table 6 described
below. Notethat the ratioof thepitchwidths of the respective
picture elements was set as "red":"blue":"green":"yellow" =
1:1:1.4:1.4.
{0139]
35 {Table 6]



[ Tabl e 7]

K Deviation of K (% Vcs Avcs Deviation of A Vcs (ny) 0.54
1.92 1.04 0.43 0.93 2. 41

0.74 1. 92 1. 04 7.7 0.544

10

15

20

25

50

Picture elements | Picture elements
Rand B (g m) GandY (um)

a 17. 0 14. 0

b 3.0 2.0

c 226. 0 154. 25

d 29. 0 36. 0

e 35. 0 40. 0

f 157.0 81. 25

g 181. O 119. 25

[0140]

Each of Figure 45 to Figure 48 is a schematic plan view
showing an example when the storage capacitance Cs is adjusted
by the overlapping area of the pixel electrode and the Cs bus
line. Figure 45 shows a form in which the upper side of the
pixel electrode 15 overlaps a part of the Cs bus line 13. The
value of the storage capacitance Ccs can be adjusted by
adjusting the values of a and b in Figure 45. Figure 46 shows
a form in which the Cs bus line 13 crosses the center of the
pixel electrode 15, and in which the whole in the width direction
of theCsbus line 13 overlaps the pixel electrcde 15. The value
of the storage capacitance Ccs can be adjusted by adjusting the
values of ¢ and d in Figure 46. Figure 47 shows a form in which
the upper side of the pixel electrode 15 overlaps the Cs bus
line 13, and in which an extending section of the Cs bus line
13 is added along with the left side of the pixel electrode 15.
The value of the storage capacitance Ccs can be adjusted by
adjusting the values of a to d in Figure 47. Figure 48 shows
a form in which the upper side of the pixel electrode 15 overlaps
the Cs bus line 13, and in which an extending section of the
Cs bus line 13 is added so as to cross the center of the pixel
electrode 15.
the values of e to £ in Figure 48.
[0141]

The values of the storage capacitance Ccs between the

The value of Ccs can be adjusted by adjusting

sub-pixels are made close to each other by performing these
adjustments between the sub-pixels, so that the K~values within

a suitable range can be obtained.



1. 04 9.6 0.434 2.41 1.04 [ 0145] As shown in Table 7
descri bed above, when the value of 25 K was set to 0.54 and when the
‘devi ation of the value of K was set to 0.74% the deviation of the

val ue of AVcs coul d be suppressed to 7.7 nV. Further, when the val ue
of Kwas set to 0.43 and when the deviation of the value of K was set
to 0.93% the deviation of the value®f AVcs coul d be suppressed

to 9.6 30 nV. Therefore, the target range of the value of Kis 1.0%
or |ess. ﬁ% £§ﬁ6] Enbodi ment 3 I n Enbodi ment 3, three color
picture ele s of red, green and blue, or four color picture

el ements of red, Bjrawe & bEU@~Hﬁdeﬁ@Kmowhar§ abedinandhenempKXEUdEsof

conf i gur ed s a, SO DAL OO h@@@ Pied W2 gl eTents. lel\PEf—&Pf\]}

Enbodi mrent 3, the kinds, the nunbe and the arrangenent ord
colors of tAREEAEMRe éﬁ@hﬁﬁﬂ§a§ﬁevﬁévelﬂﬁpﬁednlﬁlgarﬁléalaﬁ e%@lﬁ$$ed

10Fi gurg 5Qid %V%sSQhE@G@VbQPTM anTyijew %E?\éﬂrﬁ}@daﬁhéﬁr@r@%{’é%’%ltude of the
conflguratlolg]t _telecIrodes and | i .nes L n ment In the
liquid crydt % FE it GHEb R TS, kf)‘?)t?lu WS c%n‘?)us

l i nes exten¢a¢1ﬁ1¢dkiyomgﬂﬂhdﬂhah-desectlBherebpecthaebytbmeml@pp@@ﬁd
portions Ofvéjln&gcgs aoﬁ'%ﬁ@'éﬁﬁ'—-ﬁxﬁg(eéan be made close to each other.
Since the value of VcsP™® is substantially fixed, it is preferred
10 that the value of AVcs is adjusted by adjusting the value of
K.
[0143]
Table 7 described below is a table showing a permissible
range of deviation of the value of K when the value of AVecs is
15 assumed to be 10 mV or less. In the conventional liguid crystal
display device in which the areas of the picture elements are
not made different from each other, the value of K is set in
the range of 0.43 to 0.54, and hence the investigation was

performed on the basis of this range.

20 [0144]
iTable 7]
Deviation of Deviation of
K K (%) Ves AVes AVes (mV)
0. 54 1. 92 1. 04
0. b44 0. 74 1. 92 1. 04 7.7
0. 43 2. 41 1. 04
0. 434 0. 93 2. 41 1. 04 9.6
[0145]

As shown in Table 7 described above, when the value of

25 K was set to 0.54 and when the deviation of the value of K was
set to 0.74%, the deviation of the value of AVcs could be

suppressed to 7.7 mV. Further, when the value of K was set to

0.43 and when the deviation of the value of K was set to 0.93%,

the deviation of the value of AVcs could be suppressed to 9.6

30 mV. Therefore, the target range of the value of K is 1.0% or

less.



15 el ectrodes arranged in one pixel. On the other hand, as shown in
Figure 50, only one of the two source bus lines 12 extended in the
‘longi tudi nal direction overlaps the end portion of another pixel

el ectrode 15, and the other source bus line 12 does not overlap the
end portion of each of the other pixel %g el ectrodes 15. [0148]

For exanple, this configuration is adopt’éd in such a case where a

col umar spacer is arranged in the picture elenent or where the

sour ce- dr aifp¢apaci tance Csd is reduced, and where 25 it is necessary
that the area of° the pixel electrode is reduced and that the source
line is mad@&RET ap only one end portion of the pixel electrode.
Wien the area of trhemMo@inegled, erﬁ:éeS dadc s anlde 141 GRghid N,
el enent, or when the gverlaggg@g te of, the souyrce |ine_and the

pi xel el ectH &G PEUPHEr e ¥ dr ﬁ”ﬁﬁl¥ﬁ%e;eFF&Fé 8fehdfit I3
opt|nunsopmﬁsﬁxiamdtquiom;ahéfuyeﬂu drat @weclpiofel hies ppaifi@ired by a

el ement s, Si cu [ |

To cope w ﬁyrﬁl%%%%‘ow ﬂjéé&pﬂee ajiéeré csgpaéql%ftaan%é% bet ween

t he pi ct ur Emdlosinerars: &r bleevl@erdafhéhgubulpbael sand thglagdpugendnbyorder
means sim 'ﬁcé?o&@%f‘%ﬁ@? %@% blekARQdi ENL oL andh FbQdi St s 2114,

Not e that i n Enbodi nent the pitch wdths of the picture elenents
are not |ini%édJin particular, and nay be different from each other

or nBYIdDe t he same.qif{0360]s Endaskmeid ¢ iblan v1ew|§hcﬁmb@lai’f&£&ra’rhgement
three col or_ picture elene s.oflreg, g n _and bg 5 fﬁ%h%§0|or
picture el WP Ogr 8er S hFIEChRGEl F‘B% re Esia%l et 3-
pi xel is cdm]f tgarbﬂqlbyda:ﬂ;ibtm]mcﬂim@ﬂjagrndefrlthecsﬁ Hriletdime=re! 8rehdsh two
Not e t hat, E@p q!nq t t.he [ t

arrangenent rqb q]é%% >$§¥ﬁ£ plc J?E 21 %é%ﬁ%%:ﬁir?Ctl?n

in parti cuIr&Spe[Cth@]lyFD'garéaBPn¢par§éﬁeﬁmﬁ @nplcaﬁ]a\mewaﬂlrﬁdw ad mirel

arrangiegnenfe1%%tmé£a&§ghgedoinaorné kAl eChh0dee Athdd RE%d, Nas shown
Enbodi nent 4. In crystal display device of Enbodi ment 4,

both tyo o E&IRERI0 exthAGR @1t RBe| B I GRP UG LéBEFoh2 extended

respectiveliy, ewes l1amgEnthdaerdl QﬂS:éHt:LQﬁB dﬁeﬂdi:lsur@‘lé térthfdeftXﬁn of
el ectrodes _arr ed.,in on pi xe &g t he O%F Q% gb

i gur e 51, 20y @ L1y Rl B Sdsutoe S FhRee Aot e b ehRR TR Tias 12
| ongi t udi naloedi mextt icore rd\egr [EEs drite penctmrtamreacﬁh anbtitey qiheat pixel
el ectryp, , e her source bus |ine 12 does not overlap the
end porglo%éb qgggﬁﬂ%fﬁ%he pi xel electrode 15. Further, next to the
source bus 0148112 not overl appi ng 25 the pi xel el ect rode 15, the Cs

bus line 13 is e%%ngagmpnet%ﬂsoeehtfegwaklehrf@t a%gt%dlﬁwérﬁgscase

the other end portion of t he pi xel el eCctrode 15 exanpl e
this confi §ie&E BnCPLURABHt BRRFRT st R anasd in the Plcture element or

where the source-drain capacitance Csd is reduced, and where
25 1t is necessary that the area of the pixel electrode is reduced
and that the source line is made to overlap only one end portion
of the pixel electrode. When the area of the pixel electrode
is reduced only in one picture element, or when the overlapping
state of the source line and the pixel electrode is different
30 for each of the picture elements, the optimum opposed voltage
is different for each of the picture elements, and hence the
image sticking easily occurs.
[0149]
To cope with this, in Embodiment 3, the pixel capacitance

35 between the picture elements or between the sub-pixels is



30 where a columar spacer is arranged in the picture el ement or
where the source-drain capacitance Csd is reduced, and where it is
‘necessary that the area of the pixel electrode is reduced and al so
the source line is nade to overlap only one end portion of the pixel
el ectrode, and that not the source line but only 35 the Cs line is
made to overlap the other end portion of3the 54 pi cture el enent.
When the area of the plxel electrode is reduced only in one picture

| t i d
ol ement o MR e PYEr) PR ShALS L e AQUEGEANY. Gk e RO
t he opti rrurﬁ@bﬁ@b@dl@e@@l @agé\thﬁ Hhﬁter@htEﬂmdlmﬁ of hftﬁepplte?buwedths

el enents, @tdth%nﬁgckhﬁelé@aﬁeﬁé qﬂéﬂao%aﬂlhyw&% $artQR3lar, and may
To cope Wi th th| nbodi ment. 4, the pi xel capacitance between the

picture el dfet’s” J‘%ﬁr%ﬁ ViR terﬁecfs&bﬂb‘-‘r&e% ey T adjstFE by neans

simlarsto [tdlesmeans shown in Enbodi nent 1 and Enbodi nent 2. Note
that, in E?rr?od' the pitch wdths of the picture elenents are
not limte OBP cu ar, and may be different from each other or
may be the sane. JIrOEEﬂ:]odﬂ&eErtdedi mémtess color pilatlErbadiamtt $,0f hrexk,
col or pi ct y r%gqlgwmugf fdfo%fe&ﬂcﬁ[" bt 5 ol g&scsk%ea' &,
el enments of reen, blue an ow-are use xel

conf i gur ed HEy1a aétﬂwﬁfﬁﬂd—tqvbrﬁltﬁ Ueﬁ’r%jsre it tane Rixalents. CCN@)‘@JGJQIF\%E# by i
20 Enbogli W@Hmbinéﬂ%%ldmsahédw ;m&mﬁfe andhd e ar nargenRRk Orﬁller of

colors of WigRlciure el Enis ate ot L ed Lo varticulof, [O15],
confi gur at icdhcoloaspitxeheedieeiuadel andnt snase notEnbodid®ah Particular.
[0151]
Figure 51 is a schematic plan view showing an arrangement
15 configuration of a pixel electrode and lines in Embodiment 4.
In the ligquid cxystal display device of Embodiment 4, both two
source lines extended in the longitudinal direction
respectively overlap end portions of one of a plurality of pixel
electrodes arranged in one pixel. On the other hand, as shown
20 in Figure 51, only one of the two source bus lines 12 extended
in the longitudinal direction overlaps the end portion of
another pixel electrode 15, and the other source bus line 12
does not overlap the end portion of each of the pixel electrode
15. Further, next to the source bus line 12 not overlapping
25 the pixel electrode 15, the Cs bus line 13 is extended in the
longitudinal direction and overlaps the other end portion of
the pixel electrode 15.
[0152]
For example, this configuration is adopted in such a case
30 where a columnar spacer is arranged in the picture element or
where the source-drain capacitance Csd is reduced, and where
it is necessary that the area of the pixel electrode is reduced
and also the source line is made to overlap only one end portion
of the pixel electrode, and that not the source line but only

35 the Cs line is made to overlap the other end portion of the



25 In the liquid crystal display device of Enbodinent 5, the Cs line
is extended in the lateral direction so as to overlap the upper end
portion of one of a plurality of pixel electrodes arranged in one

pi xel, and the Cs line is not forned in a |inear shape but is fornmed
to have an expanded region in a part thereof. 30 On the other hand,
as shown in Figure 52, the Cs bus line ?% is extended in the Iateral
direction so as to overlap the upper portion of each of the other

pi xel el ecty -?%?r I‘Flﬁn@s B e jeagéas JIOL rpq';{%l' reltaeléﬂrrgb%fg is

shape but its" ave an expand region in-a part ereo
while the uppgiced d-éﬂdfr i35 qn@eppp%emeeeéemeede 05 weenotheoweulampang

linear shapa bt 4 ciRd dQired 401 have ane & nyvad dlye r;?ﬁ?éﬁeéllé@@m?@de is

Thereby, the overlapping area of the pixel electrode 15 and t
bus |ine 134K eforte3oh Oefa*e#aealqtrﬁeepe&e{&eetéretr%bﬁ'qeetlalﬁat %eosed

area of 5t herqlitegte leeﬁﬂwﬁerih‘ﬁ fbs @éﬁ@o&lﬁlﬁ@m&ﬁ:ufr@[]ewﬁéh@é mﬁh@ Bence
picture el nts. exa in such a case ere a
col ummar eC er 1 S%I]rfaejd“q neﬁsrfé%l%?%%e el ement or where the

st orage cadﬂﬂ&%ﬁme Ccs is reduced, when the area of the p|xe

el ectrode is redqgegoég‘%gg?ahig tpg renfqgﬂjbggg %g%égtggge

pi xel electrode and t ineg i's m eac
pi cture el érﬁé?ﬁ%efbrt%é?ﬂqwetn@(@m@f&tmbdee*m@ iherepd wifelents

for eagh ofadfhesdisLt Bf-y %e%'n%”%'ﬂn‘-?ulatrh%oofﬁh'enﬂghﬁgpgﬁggnv%tﬁ@@o@ﬁﬁé’ﬁ@sl
different for each of the picture elenents, and hence the inmage 15

sti cki ng efé}q gm@egap§nt[%i5ﬂote that, in Embodiment 4, the pitch widths
of the picture elements are not limited in particular, and may

be different from each other or may be the same.
[0154]
15 Embodiment 5
In Embodiment 5, three color picture elements of red,
green and blue, or four color picture elements of red, green,
blue and yellow are used, and one pixel 1s configured by a
combination of these picture elements. Note that, in
20 Embodiment 5, the kinds, the number, and the arrangement order
of colors of the picture elements are not limited in particular.
[0155]
Figure 52 is a schematic plan view showing an arrangement
configuration of a pixel electrode and lines in Embodiment 5.
25 In the ligquid crystal display device of Embodiment 5, the Cs
line is extended in the lateral direction so as to overlap the
upper end portion of one of a plurality of pixel electrodes
arranged in one pixel, and the Cs line is not formed in a linear
shape but is formed to have an expanded region in a part thereof.
30 On the other hand, as shown in Figure 52, the Cs bus line 13
is extended in the lateral direction so as to overlap the upper
portion of each of the other pixel electrodes 15. The Cs bus
line 13 is not formed in a linear shape but is formed to have
an expanded region in a part thereof, while the upper side of

35 the pixel electrode 15 is not formed in a linear shape but is



To cope with this, in Enbodinment 5, the pixel capacitance between the
picture elements or between the sub-pixels is adjusted by neans
‘sinmilar to the means shown in Enbodiment 1 20 and Enbodi nent 2. Note
that, in Enbodinent 5 the pitch widths of the picture elenents are
not linited in particular, and may be different fromeach other or
may be the sane. [0158] Enbodi ment 6 25Bach of Figure 53 and Figure
54 is a schematic cross-sectional VIeM/ShOMAng a I|qU|d crystal Iayer

in Embodi mext | t p
red, green an&&bq ue, or Eﬁfr&co lp}; eu(gée)éée) derréel’?l S of g%%éf’e
bl ue and yewem&@?@rt@@deaaﬁé btrq%mmedl e|l§c¢mfcieg@|5e@ln@¢kw0§ bus line

conbi nat i on f; &t B@?.%e@bﬁ%uf@r eelaedf?%tfsthg' ;_Qi'é@uéé él%n@er&cé‘e%%i' €he area
cross-sectional view show n formin which three color picture

el ement s ar J BiFEntsod deg, 1 anf At Bt grent s@h"ér%%‘?lé of the

Cross-sect ipinadund et shwowiang a formin which four color picture

el enent s ar[ﬁD Lliﬁd i n Enbodi mrent 6. 35[0159] 56 As shown in

Fi gure 53 dL gure 54, a liquid crystal layer 1 provided in the
liquid crystal dilspt axadediece iof sBrbodi nest Gheseaaranbedniet weecen is

pair of subst af?}i?eéd @%g ive rl r

color filter substrate ﬁ#ﬁgu?a%{éil\%e \ﬁn%??’?lf%u %)rgtgtoggg %{Qdﬂ:ance
pi xel el ectGasdds radueed tercbhera®ed od thameizat @l:?qtri@ld@dég zgrduced
opposegdpel egld QQ%o‘l@heFélff eméﬂﬂ@ @&{ﬁgdfa{ﬁﬂn %Lfbﬁhéaﬁfxéllé@é&d@&d

acolorflltrr{)Slofa of colors, and one pixel is formed
of three olT¥obiRe 1P|Weed5§f§ﬁ8w§ 5% eRENoF %*FEHCFHFéeEJC%P%?tS
filters 10 of waelhedhﬁqJJi}Ee]f |d11ee;rtr3>1:1%, age@l eenuadd o1l fidrteert 336 cabd @f
bl ue col or fllter 31B are, Use '?qu Fi gure 54 shows, a i

I

rmi ich
four col or F19 T HF aElreér}f Fer-B1R R YrE oc]gfi ;I?Efct%?es
31G a bl ueiddieorerf IfbereaﬂBofa’nhle a:lyﬂjdweﬂiemertsslah@rlErn@eﬁhe image

[ 0160] gSI ’Fil?&%od@ht t&ecutljy ckness (cell gap) of the liquid
rre

crysta Iayer |ng to the blue picture elenent is forned
to be smal Il&iXHan the th| ckness (cell gap) of the liquid crystal

| ayer 1 COfreSpOﬁQﬁngéguﬁﬁhﬁhlglQﬁyﬁﬁt@kﬁﬂﬁﬁﬁ§5 e 8hY¥e1 M Sacitance
excel l ent view angl ehcha,racter 2 ics can be 20 obtained as conpar ed

with the c ENN P U N SSEB T IRRREST y?tealsqté%lrxﬁlﬁ gis
t he sane f@l‘dj@.ﬁﬂﬂ’ed)fbyt hl%aﬂlsCEsblfn&lﬁh:EEBntﬁe z[n@aﬁé] shewiEbodmeidifent 1

the voltage I st.al the
el ect r%(](jjes Jfogm% %ﬁm%%%ﬁctl t%?%vﬁdéﬁ“%ﬁ’ 51? OF BhbSPrgdds
is nade di fdfethatpigtu:eacﬁie@ﬁenﬂm amecnutelshmum pihi:scus’kabec&u@ﬁuay

i n Enbodi ment fﬁe}}%@iﬂlﬁ’ﬂ?%% f eehll IOGLUIhe BIPhl knesssa:%%rt 1 of_ t he

bl ue picture elenent Is set sm an 't he liquid
crystal |aylé&l>Blof the 30 other plcture el enents, and thereby the
liquid crysilodaRasd Qance formed in the blue picture el enent becones
| arger_than the I| id stal ggpa0|tance formed in the other

pi ct ur%gel ement s B slgtU§§S N, 3k FFTRIMpfoSe FVETMRAGE i s

made Cross- sectlonal view showing a liguid crystal layer in

Embodiment 6. In Embodiment 6, three cclor picture elements
of red, green and blue, or four ccolor picture elements of red,
green, blue and yellow are used, and one pixel is configured

30 by a combination of these picture elements. Figure 53 is a
schematic cross—sectional view showing a form in which three
color picture elements are used in Embodiment 6, and Figure 54
is a schematic cross—-sectional view showing a form in which four
color picture elements are used in Embodiment 6.

35 [0159]



different between the picture elenents when a nmulti gap 35 structure
I's provided. 57 [0162] I n Enbodi nent 6, the optinmum opposed

‘vol tage i s adjusted between the picture el enents by using the channel
wi dth of the TFT, and the opti mum opposed voltage is further adjusted
by 5 adjusting the cell gap between the picture elenents. Thereby, it
IS possible to obtain a liquid crystal @ﬁsplay panel in which the

variation of the value of a is further suppressed bet ween the picture

el ements and the@§p¥hFQﬁ Hﬂ§9§u§ekﬁ¥ Qgﬁinﬁﬁggg li%&?&kﬁé&&ﬁﬁ_layer

present application clains pr
2010- 019562 finasy-dad }@pﬁheolegeh@a?wsz@l ZUS@CPJ{M@#EV@I@@ parfmbodiment

Conventi on @Rd pFeLyhH é@'ﬁ)%t%fee'ﬁaé '1:%'133 ok%’iﬁbé‘:@a%b%@b%@d%@a% abPeve
entire contents, of are her eby |ncor§orate ref erence, 15

REFERENCE ﬁ%ﬂ@%lssﬁs[téfé:@j 1an@|aq&i°&°6r§ CRPTI SR EBEt NGk vENRER FF&Ve
substrate 26htdiXehstrdtier Sudibided @lkbl catetbudeki a1k, (a%ﬁﬂlﬂntengolor
capati tor TS IAbEIPEE Co Bawqihar e aated SdRsia e Bt et e
TFT (Thin qu&nQannuﬁmkn@r:Buhsﬂaaﬁa 3TETicludes a color fllter 31 of a
plurality of colors, and one pixel is formed of three or four
colors. Figure 53 shows a form in which three color filters

10 of a red color filter 31R, & green color filter 31G, and a klue
color filter 31B are used, and Figure 54 shows a form in which
four color filtersof aredcolor filter 31R, a green color filter
31G, a blue coler filtexr 31B, and a yellow filter 31Y are used.
(0160]

15 In Embodiment 6, the thickness (cell gap) of the liquid
crystal layer 1 corresponding to the blue picture element is
formed to be smaller than the thickness (cell gap) of the liguid
crystal layer 1 corresponding to other picture elements.
Thereby, more excellent view angle characteristics can be

20 obtained as compared with the case where the thickness of the
liquid crystal layer 1 is the same for each of the picture
elements.

[0161]
In Embodiment 6, the voltage applied to the liquid crystal

25 layer 1 by the electrodes 41 and 42 respectively provided on
the pair of substrates is made different for each of the picture
elements. This is because, in Embodiment 6, the thickness of
the liquid crystal layer 1 of the blue picture element is set
smaller than the thickness of the liquid crystal layer 1 of the

30 other picture elements, and thereby the liquid crystal
capacitance formed in the blue picture element becomes larger
than the liquid crystal capacitance formed in the other picture
elements. For this reason, the optimum opposed voltage is made
different between the picture elements when a multi gap

35 structure is provided.



14b: Second TFT 15: Pixel electrode 30 15a: First sub-pixel electrode
15b: Second sub-pi xel electrode 21: Channel region 22: Source
‘el ectrode 23: Drain electrode 35 23a: Expanded section of drain

el ectrode

5 24: 25: 31: 31R 31G 31B: 31Y: 41: 42: Cont act

hole Gate el ectrode Color filter Color filter(red) Color
filter(green) Color filter(blue) Color fi’l ter(yellow) Pixel electrode
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[0162]

In Embodiment 6, the optimum opposed voltage is adjusted
between the picture elements by using the channel width of the
TET, and the optimum opposed voltage is further adjusted by
adjusting the cell gap between the picture elements. Thereby,
it is possible to obtain a liquid crystal display panel in which
the variation of the value of a is further suppressed between
the picture elements and thereby the image sticking is reduced.
(01633

The present application claims priority to Patent
Application No. 2010-019562 filed in Japan on January 29, 2010
under the Paris Convention and provisions of national law in
a designated State, the entire contents of which are hereby

incorporated by reference.

REFERENCE SIGNS LIST
[0164]
1: Liquid crystal layer
2: Active matrix substrate
3: Color filter substrate
11: Gate bus line (scanning line)
12: Source bus line (signal line)
13: Cs bus line (storage capacitor line)
13a: First Cs bus line
13b: Second Cs bus line
14: TFT ({(Thin film transistor)
l4a: First TFT
14b: Second TET
15: Pixel electrode
15a: First sub-pixel electrode
15b: Second sub-pixel electrode
21: Channel region
22: Source electrode
23: Drain electrode

23a: Expanded section of drain electrode



Qpposed el ectrode 59 CLAIMS Claiml1l. Aliquid crystal display device
whi ch includes 5 a pair of substrates, and a liquid crystal |ayer
‘'sandwi ched between the pair of substrates, and is configured such
that a pixel is forned by picture elenents of a plurality of colors,
wherein one of the pair of substrates includes scanning |lines, signal
lines, and storage capacitor lines, a tR®n film 10 transistor

connected to each of the scanning Iine and the signal line, and a
pi xel el ectypd 99{1‘? t o the thin filmtransistor; t he
ot her of thjeé)'pgljr 0 gés:urg@[ér ates includes an opposed el ectrode; 15the

pi xel el ectdpdeéGatse agkemigeed or each of the picture elenents; and

t he pixel electFode- having-a |arger area anong the plurality of pixel
el ectrodes arra%ed in one pixel is connected to the thin film

transi stor havi PPy arperethbifd wi dth among 20 the plurality of

thin fibm t3ansicdiods Arredhgedyiderthe one pixel. Claim?2. The

liquid cry . display_device, according to claim1l1, 25wherein the

over | appi ng’tjgér'egdocsilfoﬁ h%lqstc%nfﬁd‘?}l ne and the pixel electrode having

a | arger ar¥d i Ldidof efiented r gyeXhwwlover | appi ng area of the scanning

l'i ne and ttﬁ.pi@%eflg%{%gavi ng a smaller area. 30C aim3. The
I'sp evi ce

liquid crystal a according to one of claiml and claim
2, mkﬁe%ei%ﬁ%%@r@%’fﬂd@ area of the signal line and the

pi xel electrode having a larger area is different fromthe

overl apping area of the signal line and the pixel electrode 35 having

a smal |l er area.



60 - Claim4. The liquid crystal display device according to one
of claiml1l to claim3, wherein the overlapping area of the storage
‘capacitor 5 line and the pixel electrode having a larger area is
different fromthe overl apping area of the storage capacitor |ine and
t he pi xel electrode having a snaller area. Claim5. The
liquid crystal display device accordin95§o 10 one of claim1l1 to claim
4, wherein a thickness of the liquid crystal |ayer overlapping the

pi xel electrode having a larger area is different froma thickness of
the liquid crystal |ayer overlapping the pixel electrode having a
smal l er area. 15 Claim6. The pL&&E& crystal display device
according to one of claiml to claimb5, wherei n the scanni ng
line and the pixel. el ectrode, form gate-draj.n capacitance; 20the

signal line and tHép e|Ag}Je%LH% sf%fra?#x ?d@rpééydfisrfﬁceaﬁ%??am@udes
t he stobage: gapacidOdrsubateraret t hendixeli@iisttdoged Orm sdoragedwiched
capaci tance; .t he._.pl x el ectrode, and the.opposed

el ectrode ?%?ﬂ%??h&#g Egl%r§£t%.§%%5%§?%aﬁgg?ls ConLL F&FiSHSP Fﬂ@t &
gat e- dr ai n aselciitsaficened hvtpiatuod ¢ mneute-ofr ai pleapadcivantecoides,
source-drain CapagidhANceonbhgs SLOL 308 LAACLEIRCE AN LIEALL Wl hning
crystal capacitance is different for each of the picture elenents o}
the plural itipes 369861lotdnegndand storagR fFahastidebhdtnesn a Fhigesiln
r at i odpcb_ t ft&aﬁﬁéi%;tdi@b@nﬁ@@ﬁéd{iﬁﬁ@ﬁcﬁ@f @h?rﬁta&halrﬁ%r%cj a%h@_amd the signal
gat e-drai n _capaci t apnce, .anon e ratios o e. gate-drain,
capacitancellrrges'p@é‘t velRF %JT‘?éiFrf © (GRS St & 21 St bri TR
plurality afraodicritszr;35 is 10% or less of the smallest ratio of the

gate-drain 61 C%%%ngﬁg%eof the pair of substrates includes an opposed
electrode;
15 the pixel electrode is arranged for each of the picture
elements; and
the pixel electrode having a larger area among the
plurality of pixel electrodes arranged in one pixel is connected
to the thin film transistor having a larger channel width among

20  the plurality of thin film transistors arranged in the one

pixel.
Claim 2. The liquid crystal display device according to
claim 1,
25 wherein the overlapping area of the scanning line and the

pixel electrode having a larger area is different from the
overlapping area of the scanning line and the pixel electrode

having a smaller area.

30 Claim 3. The liquid crystal display device according to
one of claim 1 and claim 2,
wherein the overlapping area of the signal line and the
pixel electrode having a larger area is different from the
overlapping area of the signal line and the pixel electrode

35 having a smaller area.



Claim7. The liquid crystal display device according to one of claim
1 toclaim6, S5wherein a value of a response coefficient obtained by
‘calculating, in the one picture element, a ratio of the naxi mum val ue
of the total of the gate-drain capacitance, the source-drain

capaci tance, the storage capacitance, and the liquid crystal

capaci tance, wth respect to the mni muival ue 10 of the total of the
gate-drai n capacitance, the source-drain capacitance, the storage
capacitance, and the liquid crystal capacitance is different for each
of the picture elenents of the plurality of colors; and the

di fference bet weéidaife 4-affest igesdorses tvefdisilan degigadacherding to

smal | est response <coefdicientc1mwng the response coefficients
respectively obtained for the picture elenments of the plurality of,
S e

colors, is 5% or W&y Hive BRSPS € o deltd i HUmIe BB Hior
8. The bi quiithe myst aheddtpd B\ Idtrerica bt tigng Torgne agfeacliai dldfépent
claim7, rej %ue i xel el ectrode,is _confi ureg by, a
olarality draubie S LG s Gt fE U Sl et her T Hmand the
pi cture el el Idxdierads maving ta samsd Slaor saise®. connected to the
sub- pi xel el ectrodes respectively; the storage capacitor |ines
overlap the sub-pixel electrodes respectively;, and . the
liquid crystal dicd@idy SdeVieel el ddesystalk idisp) a30deviesi Bcrhréhng to
invertspa pRlardd w1fim vald agesigf 4he storage capacitor |ine at
regular time intervals. . gai m 9. Tq’?eal i,quid crystal display
devi ce accor di ng "T&TEE M & iH & t]ilgludfd tq%’%rtaolr er
capaci t ancewitlzpreispedihe 62 el tdieedtot@ade Hatirey gatleafed mrea is
capaci t ance,. reesdrain .capacitan t he. st.orage, capacj t ance,
and the Ii(é]%l’t]-lift %reygafreoélgpaacﬁ lanc%sl“'“l'saodff heer glnjt&‘#lo# %a“vc%t%cjt%er
pi cture el eventlapfinchehsd widdl e lofctiooids shawimy 51 hanai ¥4 eranee.
betweefigt he | argest ratio of the storage capacitance and the small est
ratio of the storage capacitance, anong the ratios of the storage
capaci tance respéatiifePy BBE al Hat 4 Girer biddtsile YeHeHbAES2GEOFRENG Lo
plurality @he@forsLaing 11.1Q%r=ilwess, of the smallest ratio of the
st orage capacitance. 10

9 P W ere%n the scanning line and the pixel electrode form

gate-drain capacitance;
20 the signal line and the pixel electrode form source-drain
capacitance;

the storage capacitor line and the pixel electrode form
storage capacitance:

the pixel electrode and the opposed electrode form liquid

25 crystal capacitance;

a ratio of the gate-drain capacitance to a total of the
gate-drain capacitance, the source-drain capacitance, the
storage capacitance, and the liquid crystal capacitance is
different for each of the picture elements of the plurality of

30 colors; and

a difference between a largest ratio of the gate-drain
capacitance and a smallest ratio of the gate-drain capacitance,
among the ratios of the gate-drain capacitance respectively
obtained for the picture elements of the plurality of colors,

35 1is 10% or less of the smallest ratio of the gate-drain
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capacitance.

Claim 7. The liquid crystal display device according to
one of claim 1 to claim 6,

wherein a value of a response coefficient obtained by
calculating, in the one picture element, a ratio of the maximum
value of the total of the gate-drain capacitance, the
source—~draln capacitance, the storage capacitance, and the
liguid crystal capacitance, with respect to the minimum value
of the total of the gate-drain capacitance, the socurce-drain
capacitance, the storage capacitance, and the liquid crystal
capacitance is different for each of the picture elements of
the plurality of colors; and

the difference between the largest response coefficient
and the smallest response coefficient, among the response
coefficients respectively obtained for the picture elements of
the plurality of colors, is 5% or less of the smallest response

coefficient.

Claim 8. The liquid crystal display device according to
one of claim 1 to claim 7,

wherein the pixel electrode is configured by a plurality
of sub-pixel electrodes divided from each other in one picture
element;

the thin film transistors are connected to the sub-pixel
electrodes respectively:

the storage capacitor lines overlap the sub-pixel
electrodes respectively; and

the liquid crystal display device includes a driving
circuit which inverts a polarity of a voltage of the storage

capacitor line at regular time intervals.

Ciaim 9. The liquid crystal display device according to
claim 8,

wherein a ratioc of the storage capacitance with respect
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to the total of the gate-drain capacitance, the source-drain
capacitance, the storage capacitance, and the ligquid crystal
capacitance is different for each of the picture elements of
the plurality of colors; and

the difference between the largest ratio of the storage
capacitance and the smallest ratio of the storage capacitance,
among the ratios of the storage capacitance respectively
obtained for the picture elements of the plurality of colors,
is 1.0% or less of the smallest ratio of the storage capacitance.



