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; e3e#>#t RMV6T> ¢ DI SPLAY DEVI CE ARRAY SUBSTRATE AND
DI SPLAY DEVICE 5 Technical Field The present invention

oap e seee e el el 0 MR

device such as a liquid crystal 10 display device. _ *159159*
Background Art Recently, many fldt display devices,
represented by liquid crystal display devices, use amwmmmmMmmmmw

active matrix driving systemhaving thin-film
transi stors each of 15DmMii ¢hCf indt iPOITS Ta® & switching  *Goooo2*
el enent in each of the pixels arranged in a matrix. In

di splay devices like this, the line resistance and

i ne capaci tance of lines for transferring signals

such as Wl@€dAdi GEAISEaPERAYc SERSTRG TiEn AYde L SFAdy DEVICE
with the demands for large 20 screens. This leads to
insufficient charging of each pixel, and degrades the

di splay quality. Therefore, it .is.essential to inprove
the capability of a signaﬁeFPﬁécégiéﬁﬁ %ircuit for

driving Siﬁﬂélgkéggﬁt(%%g?mtigﬁ ?8?9#¥%P%0 “digplay

predeterm ned video signal's to signal Tines) 5 11
the capabididyrdf éﬁ@%@f&@@laﬁ&nﬁigﬁlgyn@eGiééy'$T&Smore

i nproved, however, |C chips included in the signa

line ghitvidg@lerIgli to gener ot eubedte a5f ar? dPEaPl SGhEL Bate
power increases. Al so, inproving the capability of the

si gnavhicmef olrmyiagd CépLay tdeoigd | catlesas he Tigeldtcrystal
structure, and this increases the cost. Therefore,

Jpn. ®asplapplievie@KAl Publication 5 No. 10-171412,

for exanple, proposes a liquid crystal display device
using a dot inversion driBaIgkEstrinArt which the
structure of a signal line driving circuit is
sinplified®eaRRslYefBRRNCELRF s@T 92bRY adeetpns quESRBE 8RNt ed

ey R B 2D ge Saral e 300D o
driving system having thin-film transistors each of
which functions as a switching element in each of the
pixels arranged in a matrix. In display devices like
this, the line resistance and line capacitance of lines
for transferring signals such as video signals are
increasing in accordance with the demands for large
screens. This leads to insufficient charging of each
pixel, and degrades the display quality. Therefore, it
is essential to improve the capability of a signal line
driving circuit for driving signal lines (i.e., for
supplying predetermined video signals to signal lines).

If the capability of the signal line driving
circuit is improved, however, IC chips included in

the signal line driving circuit generate heat as



signal different in polarity nmust be sequentially

supplied to each signal l|ine during one horizontal
scanning period. It is also necessary to supply video
signal s having opposite polarities to each signal |ine

15 in each horizontal scanning period. This increases

the nunber of tinmes of switching,, and i ncreases the

| oad on the signal line driving Grcuit. Disclosure of

I nventi on The present invention has been nmade in

consid 20 eration of the above situation, and has as

its objeceleotprovbdecn dhspeagedevi Besarraypsabshgatke
and di spl ay device capable of preventing deterioration

of th‘éal%l‘?%b]rh?yq%ﬁl T—ltl? sa@ﬁ@ai:eﬁu@en@rtﬁewog@r@mb compli-
driving_ circuit w i ncreasi ng the cost,

di spl @y TRVF e %?F%?lEUBEfV%?%r%CC%Pﬂl @l§ol?ﬁéeFF?§tthe
th t
ppta TR 175 LA T @W?ﬁé?@ﬁ%iﬂ B Pleation

53 a r@&’diéefﬁi@fZOnf@rng§$$?ée g&géglétylgﬁld crystal
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S|gna lines running rn a Cco ction on

substgag laﬁn@eﬁfc§f$§£ﬁgv§ §b§plﬁ¥e99{§ﬁo@rD?thgsyétem in

pi xel colums in each of "which n rows p1 xel s

ar r angietich Whies es BrSct e dbsph ayi eyl CEiRE T @YiSURSt £ 8L Uit
conpri ses dummy pixel colums obtained by arranging
dummyipi xiahsl bhi edt si Tess of e fdec vl é edl s ¥Eo€lé SPh a¥echnique
portion, which are adjacent to first and nth pixe

col unnsiof dhevesfeeti vevsdi shlpyxpbstwdnh eachspixel line.
and each du 10 pi xel include a swi tching el enment

pl aced at ﬁgngh%§r5§ééﬁtéﬁeofh@ﬁ@heScahW©n@ypeﬁeOén@ldeO
each sjgnal |line, and one switching elenent is
onne%%%abe?lﬁ%@\}f%%t el PRI YRbFY IMEet ke sspgepmhially

el ement an Nth row of an i xel , colum and a

SWi t c%?%fﬂe?%rﬁé%tew 15 Ee Mm%%r%@v e aiﬁoqutal

1)th glxel col unm, ar e cp nnected to the sanme si

li ne, %%%“%?%e%ﬁ%%%%als %aﬁ?n %%p%%??%S%BYaF?t§%%p%¥ video

ST s oG LA s 10n

i nvenij op, bis ﬁ@@lﬁ&ﬁ@giZ§@aﬁﬂ1ﬁ&2§gf§6@g a@hférf%creases

substrate including a plurality scanni ng
runnlﬂgelmurﬂoé@%ﬂlﬁﬁﬁéé Of Ofky Bt SHDSE | 8l EnPE&iL L tihe
of signal lines running in a colum di rection on the
substred®, onth@ sighighi nthel @reningl aceguat. 25 an

i ntersection of each scanning |ine and each signa

line; a counter-subst Ddkelnbiuck ofpdsesnthenarray
substrate; and a liquid crystal |ayer held between 4
the array Sudsprasenandncennten-sabshean enadbeiri cobbhed-
di spl ay device conprises an effective display portion

havi r@raﬁm&@f coheinieoYe ebickabiomhi aid nhe$ x@$ siag eobject
arran and du pi xel colunns obt ai ned by
arraﬁ%?ﬁ@r%v nﬂ%} SRI3Y FEBLER | et v SRt B tecindedisplay

di spl ortion, which are ad acent to first,and nth
pi xglgf‘% %a]%ﬁ\b{?]e fRECYTVEL o s ?%‘?r“p%?"t”fjo?fl hchHhe

I h | udi th
P e AR R T, BT el R Mg RS " i ving
scanw@c&waﬂ ﬂé’ﬁ@glr?éfé;éjéjt.ni\hﬁﬁg Ls connected to

each scanning Tin and out driving signal for

driving SWAt§Dé§Qa§|§@@D&§ §PPQ§C§§QSEPaE@eaééaFdlng to the
scanning line; a controller whith rearranges video

dat a fiw$t pissietr&F nek O Aleseh ) RCEOK BadE 1 Wi dhla A dSrized

arrangenent of the pixels; and a signal |ine driving
ci rcupy admehi s sngonnebd el 1oy edf hs Sdgnahg | 1 hges an@hning in
out puts a video signal to each signal line on the

basis of the video data rearranged by the controller,
and one switching elenent is connected per row to each
si gnal
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20 line, a switching elenent in an Nth row of an Mh

pi xel colum and a switching elenment in an (N + 1)th
row of an (M+ 1)th pixel colum are connected to the

same signal line, and video signals having opposite
polarities are supplied to adjacent signal lines. 25

Brief Description of Drawings FIG 1 is a view
schematical ly showi ng the arrangéhent of a liquid

crystal display device 5 including a display device
array substrate according to an enbodi nent of the

presedt rovvehteohiofl & 2 ssbatyaew; shoplngaintexafipbégnal
of the arrangenent of pixels in a display region of

t he 5LHP8PI AYNAEVP cenarr aglenbsdt aeet showani hhel Gibgtrate;
FIG 3 is a conceptual view for explaining the first
enbod? A nEn %ﬁge? 1Y ViesPEaY BRBF4aPhi hgving m pixel columns

rel ati onshi ps between out put chanpels and swi tchin _
eIeneh?se%?ﬁp?gevgl%%nﬂeﬁgﬁﬂ ? E?ﬁ%if ?Fﬁe%?ri@gﬁgcaWhereln

SrbodThE REERLUG: a¥) ede T OF YPLALDLDQL A NS tbE Ples dunmy

enbodi ne IS a view for exprarni

rel ath opshi P PehMees, Vi 894 a; apdy ig%ﬁ?ﬁ€%¥££§§§%saon

di spl'ayed on an effective display porti

conceph tigd dus eyr f ofie exprabpi vg 418p 18y S86PPHon, which
enbodi nent, and is a view for explaining the

r el ataomsdd pscédet weent Dug Pusing hatmep sx@NdcSYhesi 89 the
el ements of pixels connected to signal lines; FIG 6

i s a ebheeplval disehay opoekpdmi néagh thexsecond each dummy
enbodi nent, and is a view for explaining the 20
rel atborghi nobtdeen W itleohdag ac bedemt dpSateay atege inter-
di spl ayed on an effective display portion; and FIG 7
i s a YW ho nRP@mot prIRn Bxanpl ke oind heach signal line,
and one switching element is connected per row to
each signal line, a switching element in an Nth row
of an Mth pixel column and a switching element in
an (N + 1)th row of an (M + 1)th pixel column are
connected to the same signal line, and video signals
having opposite polarities are supplied to adjacent
signal lines.
A display device according to the second aspect
of the present invention is characterized by comprising
an array substrate including a plurality of scanning
lines running in a row direction on a substrate, a
plurality of signal lines running in a column direction
on the substrate, and a switching element placed at
an intersection of each scanning line and each signal

line; a counter-substrate which opposes the array

substrate; and a liquid crystal layer held between



arrangenent of the pixels in the display region of the

di spl ay device array substrate shown in FIG 1. 25

Best Mbde for Carrying Qut the Invention A display

devi ce array substrate and di splay device according to

an enbodi ment of the present 6 invention will be

descri bed below with reference to the acconpanying

drawi ng. Al though the display deWice array substrate

herein nentioned is extensively applicable as an array
substrate which forns a flat 5 display device, a

l'i qui thergstray diubptagtdeandecoithtebesekptabted aseadin the
exanple of the flat display device. As shown in FIGS.

1 andd®2spipg fevird epysrabedi apl ajfdevive fdisphay portion
active matrix driving type color liquid crystal

di spl BYVHRYi BeP1%AY FALtPUaesin frehi af 10neeyspapixels are
displa¥ gane& LPNE rivin _grinteg circuit board (PCB) .
100, AhGPHE i RES Yigb AL croStEns gPRpr AyePap¥| arranging

LPN a I VI rinted circuit _bpard 0 are
5conne@?%g§vﬁgggggeé%a???%%d%%cﬁgggg?T?%feiﬁbyeE%ﬁﬁp%ﬁﬁ

110 i in t] Logpal 1] Lyin
128 o S T or ebr i eatet 202, hhEF At e
110 ats1@h@stof cahlye £00PELVEdl Q1 be ;{;bﬂﬂ&’npf&?&ﬁ!
di spl ay panel LPN via, e.g., an anisotropic conductive
fil mgACE) , amiide sOMN@GHEY b Oxé Nei fE 1 Yd NGy PERET 8Fitching
circuit board 100 by soldering or the like. 20
Al t hoelydme e, stigmadlisphey diéviag fEstH@0 asrpepsaect £d
as the TCPs 110 in this enbodi nent, the signal |ine

10 dri visepnicsng 2bi maydal bndpec tormectwdi ¢lo 1 decdnmgpited to
crystal display panel LPN by chip-on-glass (COG. It
i s alRFPHoseimrEng ol i vk egrad ot tieus$ ghadir 1 vies dsignaly
25 1Cs 120 with switching elenents of pixels in the
li qui tPer§st BN Ipt tsh et lemant o eorneahed procklks. same
The liquid crystal display panel LPN includes an
arr ay° SUNSI At et R A cHint et lebipeh ek er T s ges video

Byer i el B b ThE S raAShobt ra o pgeiiry Wich an
ter- The, | iqujd tal di |,
15 L e S o e 1 o T R T LR B n
ar r anged- i it aph R f Ahdeddy f’ﬂt@'éap&?ys{ P (, and

havi ng a di agonal |ength of 32 inches (appfoXl na

8l. 2&wiPut The A day SUhsdT A Mhasighdn thendiSPl @Ye basis
10 region DSP, n scanning lines Y (Y1 %o Yn) fornmed

al ong ff avise oniddre Gabstred eramysd gnal thd NesneedXle# 0 and one
Xm) formed al ong colunmms on the substrate, mx n
SWi t o3 ingrtel regrentesmdret. 05 , cdiitiaeféd pdr anst stOredctBWignal
arranged near the intersections of the corresponding
20 scannkied i esw M A5l e bonees pondimgish gnad ¢ f s MEh
at indjvidual_ pixels, mx n pixel electrodes EP
connett R 1Pt HE s chi s et lehrentsl Swntanth tare (N ke.1) th
On the other hand, the counter-substrate CT has a
si ngl 't dint®t - Bf ett¥)dde ERehEI e jake jgerrcted to the

di spl ay 20 region DSP. The counter-el ectrode ET ,
opposse%“ﬁ hselc~H?‘3<]E>InlJerfee'ctar"bc‘ge‘éléé?9 o1 HIF 1§ P pinIPeseite
polarities are supplied to adjacent signal lines.
25 Brief Description of Drawings
FIG. 1 is a view schematically showing the

arrangement of a liquid crystal display device



In a peripheral region DCT of the display regi on DSP
the array substrate AR integrally has a scanning |line
driving circuit YD connected to 25 the n scanni ng
lines Y. The driving printed circuit board 100

i ncludes a controller CNT, power supply circuit (not
shown), and the Iike. The controller 8 CONT
rearranges video data in a predeﬁ%rnined order in
accordance with the pixel arrangenment (to be descri bed
| ater) unique to this enbodiment, and outputs the
rearr aRgeddinded dasalad pevacet grspgnalibsvaateuscBording
control signals, and the |ike. The scanning line
drivi hg @RreuPedVrent PbrHBE PHeERBLsAREBSPEbERSS as

t he smﬁtch'ﬁg e%enents of the ngeIs, generates a

dri vi ng siE I folSdfi ViRY EReYiRFt eRi RyaePéReRlstaw

. ' 10. 1] Y. d
ceauekt PP 6E pOE S AP o ngf oF GRAFELEY FRALAP SRBnkPRg

slhi nesdi(sﬂﬂgﬁrdé@?e&oggé’{izgﬁgéﬁﬁ nggrgller, QN The
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signal [1ne driving neraf e video signals
corresponding.t9 tBe,vidaeegatalr 6achanggdel '
predet erm ned order by the go%?%oﬁ?ég g%ﬁ,eggé%§ﬁ%§§rthe
the contsol embodhtegont 404! €5 ENFicgeguential b yn o8 PUke
the video signals to the msignal lines X at the

tim ngehatidmshiphebswiéehi ogtehenenisnSW¥ oindhewitching
i ndi vidual rows are turned on by driving signals. 20
Conseglleingnys oheppkxbt edmoecoed &P oigeathl phael PX
is set at a_pixel potential corresponding to the video
si gnal supBFged4v¥é gheoreepespbniiayg okt ekphgining the
el emept SW The signal line driving ICs 120 are each

25 al 1 bEt e R R edet®f i hedl idwetobfexpimapring the
i nes her eby, form ng sectjons XD1, XD2, ..,, XD10,

I'n th%%i%%%%%% t?eﬁﬁk%?g%h P FREYrIRF Ny FEeP43p 1mage

contr 9.corre ing. sectipns. In the liquid
crystéﬁséyg%ﬁ%yoﬁa%élgﬁ%%ﬁ%%%?n%l%pgﬁylgpﬁﬁl%%’the

above arra meat ; .t he f a rate
AR and theﬁgﬁffgcésog %ﬁgé%gﬁﬁ?gryéggsfégt%Xéﬁggééng the
cover ' j ion,filns. -
substf%&%&%&%éﬁéﬁ?ﬁfﬁ&br?£%b£$r%f%§%% %?g %%%%%%%ﬁ%@t?Pe

the siufacesnavpHodhged | QRERLE OPhdhhdBs OPRPSENPt ching
each other. The array substrate AR and

countetermseriss raf ep e bs ecatihecedd Vi@ sigparerinasd a
predeterm ned gap is fornmed between them The |iquid
crystal | ayEé. LQ is amdenoépraudl quiewcfystakplaining the
conmposition containing liquid crystal nolecul es seal ed

i n t EeeRp forbedinenweeind hiss o1 i eltat fon éxplaiiindgethe
array substrate AR and the orientation filmof the
count&L3uHdttate tveen evider 43l |ardid ¢ksiay image
disp“iﬁggﬁnel LPN degég%bed,above can be constructed

as ei YGEIIR AT I 15t W PSRl HarRerteeh and

di spl [ b lectivel flect] nbi
i ght . or Tt ahsh S8i GreY ypROtrSpl 857 Hane) Sopiere of the

di spl ' b j i1 t1d light, f

2 backapdEegE: Me USRS LN T S o o
Ffansﬂﬂéscﬁp%bléﬁedéw&é daxcfé/§t§’\!1}%sdé§é)t[@y wane! i kNG, 1.
i ncl udes a deflecting plate ‘or phase di f1erence p é%e

on the outer mdid aguofrt deastippeoef the ?r!x?é%-kion
substrate AR and countersubstrate CT. Al so, to make

col or di sph ayi po5sy blievitdeatigui shissysied shephayplay
panel LPN has stripe-shaped color filters of three
pri meteyvicod arscording te®dn embodiment of the present



10 green, and blue, on at |east one of the array
substrate AR and counter-substrate CT. In this
enbodi ment, the array substrate AR includes the pixels
PX laid out as shown in FIG 2 5 in the display region
DSP. That is, the mswtching el enents SWare
connected to the sane scanning line Y to forma rowr.
In this enbodinment, n rows r U1QOrm are forned in
one-to-one correspondence with the n scanning lines Y
(YL to Yn). 10 Also, the n switching elements SWare
conneghegntdonheisineesiigaaribedeb&low Wotm acpexehce to
columm c. In this enbodi nent, one_swtching el enent is
connetPRI2PEPMPRN L BY eBERY SR GRal ALFheuxh &hg Algplay device
smﬁtchin% el e S fornin% each of two pi xel

¥ &

nent s . .
col un&* eSEBﬁﬂﬁﬁF%d £5°18 BaRhieNgHal S| pRESXSIVALY

hi it chi | d
the saaB et bPne ot PR e FGRaT =1 £ e sy EQein) Bselat

5 of m&i@ﬁia%ﬁé{?iéé‘étghii‘guf&e&?#afog.ﬁ%i g%ﬁdé%ﬁgl will
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di splay,” so”" the capacitances o ein u

l'i nespea8xPea REE £9URh LQaR01£26H QEQeflagngiEBFay device.
occurrence of display defects can be prevented.  In’the

| ayout shoms kRoWhGin2rIithe swahghbNgtBbeMBRLSqSW ystal
formng a first pixel columm cl in odd-nunbered rows,

such @sspheyfdesicethsran dctite matyiR5drOWsngatgpe color
connected to the signal line X1 in the first colum,

and thedeigt ehy sige bl @hept sy SV¢ 7 beai ngnd secbude pi xel iquid
colum c2 in even-nunbered rows, such as the 11

secontt Yot thisrlay oanel LN h duimsinarer tobeectbdct bt

t he signal line X1 in the first colum. That is, the

swi t PPHES ef Bnht §0 Gw Rhnkles el k9- t nEhg ahbdeignarystal
l'ine Qe flterna%flg arranged ip two pixel colums in
ever WS RIREPIGW FAN 3R] AF bR nRhititedechyouit board
i t chi SW ' the first pixel I
o1 ars Sorfecran de e H ontrd ITret I8 Spdifee HED 110,
it ohi . . el I
22 are a5 10 corer e v TR Eraaf ¢ Tt e
That 48;+v i i | %1 ' .
(e, A5L A e i STETGNd A ALR £ N oo

el emeTtie SWPH BIO (Ne d)eb F DV TIN dordde@fe@MtMihe 1iquid
pi xel colum cM are connected to the same signal Iine

15 X(dystlyl (eigplaMpaiel NNEN Ijia Nod &gt hadnidnidetropic
enbodi nent shown in FIG 2, Mis an integer of O or

nmor e, cambd 16 afi Imt e@eFr) ofardd ocrommeeted\ s®, tlomedriving

pi xel colum placed between two adjacent signal |ines,
e. g. ,PaEPisR| Cotwith ko pd abd hetswkde2na of grise 1ike.
line XMin the Mh colum and a signal |ine

Although the signal line driving ICs 120 are connected
as the TCPs 110 in this embodiment, the signal line
driving ICs 120 may also be connected to the liquid
crystal display panel LPN by chip-on-glass (COG). It
is also possible to integrate the signal line driving
ICs 120 with switching elements of pixels in the liquid
crystal display panel LPN in the same process.

The liquid crystal display panel LPN includes



X(M+ 1) inthe (M+ 1)th colum are nmade up of the
switching el enment SWconnected to the signal |ine XM
in the Nth rowrN, and the switching el enent SW
connected to the signal line X(M+ 1) in the (N + 1)th

row 25 r(N + 1) (e.g., M=1, N=1) . In a structure
in which one pixel colum is plagpd bet ween two
adj acent signal |ines, one pixel ‘colum is 12

desirably formed by connecting all switching el enents

i n odd-nunbered rows form ng the pixel colum to one

of adpBceh¥a¥i gRastrahesARi.e. coanseygnatibetnetpl @8edhich
al ong one side of the pixel colum), and all switching

5 el eNERPSS? ntRGeAT heNbEYRELFBRE ABrnRg ahdipnke| crystal

| to t t th dj t si [ 1
col .91 BP0l e epLacem slanal Linege ..
th ' I t I t,sh in F t
e PhaghegRLUTmL,chne o8, | U, Phe ERELEY pllE) panen

5Si gnatpli N XlgdH éhﬁlu££§£’ﬁg0é9$1%€9§ Lgﬁn%'élg.g@gnl:igfly

10to theeghon 1Y

X2.|n Fhe second colum 1s d . .

SWi t CAE Agn§EENEAL 1 SHY LOANRSE RO« t P t ey SEPNA, +éHEon Dsp
(one signal line) X2 in odd-nunbered rows such aS the
firsthathhgda dbadohiah, lengthrons3z andchbe Oé@ﬁvroximately

switching el enments SWconnected to the signal line
(the ®t he® <hpnal line) X1 in even-nunbered rows such
as the second, fourth, sixth, ..., nth rows. In the

di spl ay refhenapspyasuldetcatbeRahave, i20tkactisplahe
pi xel col ums écl toc(m- 1)) fromthe first colum
h oo i3 madeesipY of Yh poxéhs Pemendalong
each of the Oth pixel colum cO and nth pixel colum
cm i sSTHEHECUptE FMRS i XEP s XS 19RR L nblRES pf afXF ef? ofm)
DSP hgvéng th@ abovel i xel 25 arrangenent, dot , ,
i nver' st IR ArivPRG FALRRT T HOi Ko sS W Gkt tB ederswitching

her q Py . .
ot BpEy YIS SRR, 1409, 18 1, anges nea
suppl ¥ 01 i Ge e?&m S?ﬁa%’l?]QgchP@%c%rﬁ%ﬂ% Séné%ﬁrl?lsnctéolines Y

adj acent signa i nes. IS case, a In

15 dri vig | &Sr 1O Ol B é’i?&ﬁ sj sy hayi {Hgdi@fd‘?a;‘g%ixels,

20

25

polarity to the individual signal lines for one

5 i.an,x frorpikdiord Zad 2 d &€ FMi dh i QS d 0¥ switching
vertical scanning period) during which n scanning

i neselgmeemrs véin, dmdtttes Ftikérane (e. g., an

odd- nunbered frane), for exanple, the signal line

driving | G3n12i0e cotlpet Hé&ndj delve scgmat srposhstvetad €h has a
reference to a reference signal to signal lines in

odd- itk oot igrrss lecictods Ehearsd gried 1ikesiXlth&3display
..., and output video signals negative with reference

to threeGJé?rér&ﬁe stifhafountaf ykgCclifore Bh opposes the pixel
even- nunbered col ums, such as the 15 signal |ines X2,

X4, .Slectiieqes kP (e 3F £hg thi¥ebheb%e. g., an

- nunb d_f f ol i th th_f .. th
S gnal kS R 1 ERESh e L EBfen Bot it ot A Gk atay

tilve wt f f ' | to 2
e I U STBENER 1D LS SLA0R SLnal 10 7
signal dddesind 1% drivix?{dcl% %d@@néé&{@cgsto
positive with Teference to the reference signa 0]

si gnalhd imescddh BYEN Mmabey ed ©ol %ir?%%kﬂ?técﬁ‘ecircuit
signal lines X2, X4, .... This makes both dot 25

| nvertsdard drowiig- ank d raneon twer 5 0reNlr | bdlee Posisspl ¢
in the display region DSP. As described above, wth
respecitrdwit henstanghown), and the like. The controller



14 signal line, the signal line driving I C 120 outputs
a video signal having the sane polarity in, e.g., the
same frame (one vertical scanning period), and inverts
the polarity of the video signal in each frame. By 5
this dot inversion driving system the nunber of tines
of switching for inverting the p% arity of the video
signal can be reduced (the nunber’ of tines of
switching can be reduced from e.g., each horizontal
scanning period to each vertical scanning period).
There@E?ereqer@ﬁ@eﬁoaad@ﬁ fhkasipnal predetdrninag order in
circuit cagﬁbe reduced, This makes it possible to

el i m AECRTFARGET VEFRNED @hﬁi‘ﬁ??ﬂgaBFaﬁﬁﬁlﬁeBFxéFo Bfigdescribed
t f.the di

P oo ToeSF ikt BB Fos b rutaiPhie noapt obuphucs tne

Porthet bPEnfEl L 8eg DaBLAS A oo Al EFTLEaRE | NFaEOBLs

5arrane§H€P&1a§19§§££' bedyapoye; ;yLdeo data nust be
conpensat ed for by taking account of the relationship

bet ween thenhpi ¥ehnak hgNYEABNLr80dnki BEScu20 IWOis formed
enbodi mnents will be described in détail below Note
that im elaechsenbodioeass ds26RerewicohOngfélé®EsSts of the
1,280 green color filters, and 1,280 bl ue color
filtepsxate ageangetesnatdieivong oigseti fes pataihel the
to the pixel colums in the order of R (red), 25 G
(gr eeﬁ"]lt@-‘(%g uedement s SW connpeecdl 50 thatsame FeGBning
3 and. 5, the nunber of each_ pixel (e.g 1)
|nd|c%%%% %fS%P@C%?%@e%FéﬁéhY %%ﬁh@%?e@rtﬁl@95$g%@ﬁls to
15 line (e. 9. havi ng the same nunber,
Fur t hePfrof &S %%?én?h ings Frerden Bhey gonrIolpof the
R1280 correggond $f vi deo signals for red pixels, Gﬂ,

@, F o espond to video signals for green 5

p|xe|S ang, %lSlgga%e}ihe8é3§9'ﬁ%;%@%p998 %O V dﬁ% video

signals for ue’pi I rent

first I, F
i ek ey o calonly ghunaes i

15 out putié NGr¥d&esrsi 9@l Srddr JpP0thsi ghalrbines éﬂTtoand
X3900, and include 10 sections XD1 to XD10 each
al | ocat@elr tth&9@ost goRl ot i ties. cSee 118 CiBPl 8¥quentially
region DSP has a rectangul ar effective display portion
DSPeféutgnithtiseibst ded i aldya 1S o sphays shpges. 1Thas X at
is, the effective display portion DSPeff is defined to
have Mei kghicol atmshich edled ©f it Thg ne péxehss a8 of the
arranged, On those outsides of the effective display
port i DLk Rl aF@vacg Be et rred tore BY rdrivhelg ng hop kel
20 I s in the 20 effectjve display portion DSPeff,
WSRISCHAT eh e ot *ebrit Bt ede oEF nafecF s pp byel

d f d |, col
giinp L SR “%@%%%ﬁ&ggn%f’%mném% to the
31st l t 3 870t h I .
cofuﬁ%i&§%7%i¢§rnw%¥é§q# edY+€et s%ﬁ%@ﬁiﬁﬁ?$5%§ switching

DSPef 1 pixel colums froma Oth pixel columm
cO ad%é%@%?gt&ﬁa pi xel colum c31 to a 30th

The signal line driving ICs 120 are each

25 allocated to a predetermined number of signal lines,
thereby forming sections XD1, XD2, ..., XD10. 1In this

embodiment, 10 signal line driving ICs 120 control the



16 pi xel colum c30 are dummy pi xel col umms.

Simlarly, 30 pixel colums froma 3,871st pixe

colum ¢3871 adjacent to the pixel colum c3870 to a
3,900t h pixel colum ¢3900 are dummy pi xel col unms.

The pixels 5 formng the effective display portion

DSPeff and the pixels form ng the dunmy pixel col ums

have substantially the same structure, and include
switching elenents. A switching element in the Nth row

of the 10 first pixel colum positioned at one end of

the etbeceswendispl agcpoohson and a swi tching el enent
inthe (N+ 1)th row of the dummy pixel columm (i.e.,

the Oth pi %8l tbel Uampiddpagenhalt dishéafi pahepi XN having
colum are connected to a signal line in the first 15

col unkl®| APPYE saprzeperephngehensurfaeenefotherarray
rearranges vjdeo data so that a predeterm ned video

ST gnaf UTSCBREBURR { PR hERS] SRAF2PFneL | AIENEORRFEE-Substrate
col u at _the timng at, which rivi signal _is
outpE?Tt%r% g%V%E% nf hl?ﬁée?ﬁagﬁ%nhfgl?ﬁma %ﬁaoa the array
dumy vy L oRal i t i gnal _line .
at T re P EPa el IR b SR S b PR ERTCT B0 g it
scanng i Fdgt +edat | LN :
cam! o shoane oo s M Ry 9T e Lo ERng e Efatpe each
in thetie . romhéarfay SibOLHaPENRRr £6a" OWInOErt Bostrate
31st pixel colum c31 positioned at one end of the

ef f ectT vardi sphayepovia on HSPeéE, antld aa syrégdt 88mindd gap
element in the (N+ 1)th row (e. g., an even-nunbered

10row) b$ fhenmednpgtpesr| titahunmlic80l Agybdentysoal hbayer LO

15

20

25

pi xel colum c31 are connected to the signal |ine X31

in thes Juade cof timl iguid ¢hystal xedmpes angementntaining
controller CNT rearranges video data so that a

pr edet BIVA ReRt Y5 EReb Bobparled seakedpin tle towp sformed
line X31 at the timng at which a driving signal is

out plRETHESR st et F el 9. THIM o the axsay suhsipate AR
the Nth row, 10 and a du video signal D is output

to th%“%i’%h%l‘”@r‘??éta}éﬁo%t He ¢F iy GRURFEERSEostrate CT.
driving signal is_output.to a . scanning lLine (e.g., Y2
ANATAIE e Th L RR T b LT HAE SRR S Rt
vi de '§H¥ﬂ B0k [ ' D, ou o_the
s_arreqéiégna elcgj?l ne %%d@%ﬁ%n Clj_rr'—?‘érigés]p%&en]E a

di ff erentehOfdZ O SCHAMUNGPELT AS) 1 %f%l%}%en'te}mages

frame naturally have the sanme polarity. Conseq Y,

a swigghia=el ereny ¥ 1dcd heg b 1oy of 1 die, phXed trans-
colum c31 is set at a pixel 20 potentia

cor r esjEsubmg: foe tdisspiaepaighathRIh Nsdlaps images by
switching elenment SWin the (N + 1)th row of the pixe

col urreleSttiee kett mnsmigi tkelg potent | &torc o respondiing.  To
to the dummy video signal D. A switching elenent in

t he NiSPFiA® dfhihesalamyl vs g idcttibumr (irangmiseidm the
+ 1)th pixel colunn) adjacent to the nth pixel colum

posi thighHEF Fr¥Hea btHeyP e rAne hel &Y fiareiudesliaspleflecting
portian and a 18 switching elenent in the (N + 1)th

r ow é?olactr?e M W%%@elwﬁ%ﬁﬁp%ﬁ PRt deh'g Ut aF gharface

. . L

llneéf]ggmiéggt gﬁérbéx%ﬁgngrray substrate AR and counter-
substrate CT. Also, to make color display possible,
the liquid crystal display panel LPN has stripe-shaped

color filters of three primary colors, e.g., red,



In this pixel arrangenent, the controller 5 rearranges
video data so that a dummy video signal is output to
the signal line inthe (m+ 1)th colum at the timng
at which a driving signal is output to the scanning
line in the Nth row, and a predeterm ned vi deo signa
is output to the signal line inthe 10 (m+ 1)th
colum at the timing at which a dfiving signal is
output to the scanning line in the (N + 1)th row That
Is, in the exanple showmn in FIGS. 3 and 4, a sw tching
el enegresyVi antdhelieh cowaftelgastaondéSofddhauabengedsubstrate
row) of the dumry pixel colum c3871 adjacent to the
3, 870BR pndercebtannseBsyoapestti oned at the other end
of the effective display portion DSPeff and a
switching éRefBAf S Pﬁlﬁﬁ@t(hﬁhel?ﬁﬁawoﬁﬁpétrgte aR
even- hunber.e col um ¢3870 20 are

connett® u?%st%%esg%igi ngngFlglﬂ%tX%87i OVR {Rj§LG.

| | id
St LB HROPETRR ay R EPRLBSY T oraith, 1870k ﬁﬂﬁs?%vfﬁﬁmg
N gnaélér‘a@ﬁtge’%laf‘é {%gﬁnga%agtgtm@' ggmg Qésgwgg line Y

signal 1s output to the scanning |

Y3, YBo form &NrélierNhrsowhiangmsofifdet ey PS\Qstd‘??l to
signal B1280 is output to the signal I'Tne’” X3871 at=t he

tim ngnptandi Craedrini Ogest@hdhei SorrdSpotligNtet Rithethe

scanning line (e. g., Y2, Y4, Y6, ...) in the (N +
1)th mompaHMEn@rbd&eern1nEﬁ wbd%m)signal B1280 and
dummy video signal D output to the sane signal |ine

10 x3871 at dhiserehbetinmbwysciingdetémerns SWherezoohakcted
scanni ng periods) in the sanme frame naturally have the
same pol &i¢t jenEonserubntiye % o fehhny eleekncoByiinc. In
t he h row of the dummy pixel columm_ c3871 is set at

a pi xel ?xﬁ%PRQ%We%Brr%%%o%ﬂ%%@@%%gt%%e@%%ﬁyl%|@%@neCted per
| D.,10 A | t
D en 1o b et prsErEhol i Losren o/ e%watc%fﬁgx%%ements
t o th d |
pPo enéw afo{?f? ?SQ&%’ 89 t‘/\(l)? r%ﬁié’ €9, 3 %??5%9%%n%?%%%d to

Mor e speC| 'y, "thé con

15data d .ﬁﬂqtl 18 2, In %%lezr%)nn G£L2 \Pl? 13 g\?*%cehlng

81280 at t mng at Wwhi e scanni ng fiesin

Nth rowhént 8- ar@nc&%}ie&’:’é'@%ﬁdt}{é)v@arh% ﬂéﬁﬁ/@f‘n ?@dall the

outputs the rearranged video data to the signal
drivigigynds 120 s Thersbnal edd ner dih vt M@ | G8e d€0switching
serially output the video signals R1, Gl, Bl, R2,

20 Rl1€BénerEL 80 n antb L 860 tdi §hiEa B, 8dd tsm@r@épéw@&nces
X31, X32, X33, X34, ..., X3868, X3869, X3870, and

X3871Qf rte‘sme:bmdveicyuaswns@m;bnliryes t deen cestmadd esq@NT to
rearranges the video data into D, R1, Gl, Bl, R2,

20 R1280ea<zgt12<8@1e125 andl Blosuceurrérnce i of ndi splani défedes can
scanning line in the (N + 1)th row (e.g., an
even-@ﬁnﬂ%ﬁ%ﬁp? is driven, and outputs the
rearranged_ Vi gata to the 20_signal line driving

| Cs 120. TH2 & %n FYPheSiPY i Hy TEe- 1%0 Glae | swiching
t put, th ls D Rl

%zggele&%%é G L8 %W%-%?Bflqﬁ@n&ﬁi 2,

X33, X3 8 d 871

respect [ v mbe\rg%gdrgscsrl b%?d&?ib%%e hé Peasn%I z;%] Jrlédl’offlfth

25 3, 841r&!1§(e|a3r@rceor§r%]é‘@éﬁ @él vﬁ%%ﬁ ]Eual)& 841 the first

signal |ines, but video S|g

cont rédigh ! Qar‘Z’c!l SM@YS@I@CHM%ﬁm&t%OSVP' f‘@}.tﬁzwq nd &cond

signal of one pi xel is a 10 dummy video signal

does giate L Turhut €2 tin agfaidn @St &y . r ey eél%k@,as the
video signals are output to the 3,840 plxels form ng
the effective display portion DSPeff. and a dumry
video signal is output to the dummy pixel outside the
ef fective display portion DSPeff~



5 negat jyvge

10

15

20

25

15 By repetitively perform ng the above signa
processing after that, the unique relationship between

the lines and pixel arrangenent is conpensated for by
the video signal output order. A polarity signal POL1

is fixed while pixel 20 potentials are witten in al

pi xel s of one frame as descri bed above, and its

polarity is inverted in each frafe. All the sections

XD1 to XD10 of the signal line driving ICs 120 out put,

to the individual signal lines, video signals having

pol ar pecesdeohdonothedsdrthhe. basi stB5rofist harpotanhtyted to
signal POL1l. In the Fth frane (e. g., an odd-nunbered
franefhef srgexanpiee Xheipothei fyrstgnaluPoLl Thati xed the
at 21 High. On_the basis of inputting of the .
poIar?YﬁtggbﬂﬁleﬁﬁﬂﬁnFFx%ﬁ SPPRPgRedt he ket pems xbgnal line

to XD1Q output relativel ositive video signals to,

i gnal F1 Bbect e BOi i nBeP BR cOr RS, PaRBL BPOLTOBI §n every
P ¥ideo signals to signal lines in

even-nun%ered colums. Also, inthe (F + 1)th franme

. 0., : | Qwi . :
(e.0., o emauriessteLhofy) UL UTLPENTD gonen

the bewi sophih§pthéi NOrot phgepotatihy S1988L EQhdected
fixed at Low, 10 the sections XDl to XD10 out put

rel attwetlye neganavel vhelerl si ghal shéonfhessi goaing i 8€8ments
in the odd-nunbered columms, and relatively positive

vi deoS¥i foeihsng othdesscgndl pikakscod huthhec2vene nsther £dl y
colums. In this manner, when the nunber of signa

| i nesCamnefiedatedthe shembektinonXls an even nunber

(e. 9., 390), dot inversion driving and frane

i nver si on §P#Yi A’ af eSHhBehbBgsebeBeny Bl ynoae Nth row rN
polarity signal fCLl. (Second, Enbodi nent) In the . '
secondt edthol nent) B3 Rbewh Falwme c 81 ol ksigpdl a | switching

have 3 ut channel s for

driving 1Cs 1 70 out
out pu???rﬁ%ngli%'gol%i%rha@ Jf_ofé, 7oP%i I T 1 1 he’t yan tlgth
K57 008, AOEUASA0, PELpte- o 12 IO SR T oo e
FIG 3880 PiX$l, M = 0, N = 1). Note that in the
embodiment shown in FIG. 2, M is an integer of 0 or
more, and N 1s an integer of 1 or more.
Also, one pixel column placed between two adjacent
signal lines, e.g., a pixel column cM placed between
a signal line XM in the Mth column and a signal line
XM + 1) in the (M + 1)th column are made up of the
switching element SW connected to the signal line XM in
the Nth row rN, and the switching element SW connected
to the signal line X(M + 1) in the (N + 1)th row
r(N + 1) (e.g., M =1, N = 1),
In a structure in which one pixel column is placed

between two adjacent signal lines, one pixel column is
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25 colums froma first pixel colum cl to a 3,840th

pi xel colum ¢3840 forman effective display portion

DSPeff. Also, a Oth pixel colum cO0 adjacent to the

22 pixel colum c1 is a dummy pixel colum. In

addi tion, 30 pixel columms froma 3841st pixel colum

c3841 adjacent to the pixel colum ¢c3840 to a 3870th

pi xel col utm ¢3870 are dummy pi xé# col ums. The pixel s

in 5 the effective display portion DSPeff and the

pi xels in the dumry pixel colums have substantially

the sdeeiseblgt Goemedndyi nchndetsnigt ehlngwetenenyseléments

switching element in the Nth row of the first pixe

col unhnpedirnenedrad vaesehfdroinghehef perelveolOmn to one

displag portion and a smﬁtchinglelenent in the (N +

1)th Pbwrdi2ERRt dakayapi kenesollnf- (i 2esigrnad Dihe placed

pi xel olunn% adj acent to the first_ pixel columm_are .

conne%f%ﬂgt8 El §#€ﬁa? | FR® Ph2eheCPit8R) copfigmalinswitching

this pj r angenent controller_rear 15 ranges

videog%§§%n§% ? a?V%nﬁ?%ﬁg?E?aiﬁ%ﬁsvfaﬁ%lgggﬁg? géxel column

out pug 4t j | ki [ Lr u he

S S e e A e COR LR

scanns ignaineihd bhech 1oy aRe gcQupmy; yidge éh&”ﬂgixel

is output to the sane signal "line at the timng at 2

whi chcal@ahyi ng signal is output to a scanning line in

the (N + 1)th row That is, in the exanple shown in

FIGS. 5 antin6tha saibdabi sgoehetBNFrIGh RhetNehpi Qw1 (8o1lumn

g., an odd-nunbered row) of the first pixel colum cl

posi t¢dnefioatevmepbad Rhaoédtbetedérecthees thiyspl ayine X1

portion DSPeff and a switching element in the (N +

1)th ¥pviie. first apo byen- adbereds iomw 1 of indeX2duimythe

pi xel colum c0 adj acent to the pixel 23 colum cl

are cONFRRY e tWR hesS JNyPal up i aie e im/2 hewiteking elements
In this pixel arrangenent, a controller

col u CNT

rear ?%%g‘é%m?/‘?‘ate%‘?d%? atRo $HEah bretlet @i weend} dbbng)

T e I e e
an. o dormy Vi teor Srinatd e B EETHY S G s
out po TS S I8 Seamnrrg L e TH BB Jine)

in thel (M teddd - Mumve rddier oy £dei @t i ech vi 980,54 INgby,ren,
R1 and dummy video signal D output to the sane S|gnaT

i ne Xlxtett, dj ffereth #dwad ngs (in different horizontal
scanni ng periods) in the sanme frame naturally have the
same pol arImythe display region DSP as described above,
each of the pixel columns (¢l to c(m - 1)) from the
first column to the (m - 1)th column is made up of n
pixels PX, and each of the 0th pixel column c0 and mth
pixel column cm is made up of n/2 pixels PX.
In the display region DSP having the above pixel
arrangement, dot inversion driving in which pixels

adjacent to each other in the row and column directions

are given different polarities can be performed by
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15 Consequently, a switching element SWin the Nth row

of the pixel colum cl is set at a pixel potenti al
corresponding to the video signal RlL. Al so, a

switching elenent SWin the (N + 1)th row of the pixel
colum cO is set at a pixel potential corresponding to

20 the dummy video signal D. A switching elenent in

the Nth row of the dummy pi xel cobPum (i.e., the (m+

1)th pixel colum) adjacent to the nth pixel colum
positioned at the other end of the effective display
portionpphding2%idept shgnglel kavntgi oppbeitdl poldthties to
row of the nth pixel colum are connected to a signal

line PAJERENENPIINGEhlébeamm. In PAisncehes pheebignal line
arrangepent, the controller rearranges video data so

that QEHVHYY Vrdeb?di gRaPUFsvotepusigpal mehay gndal thensame
inthe {(m+ 1)th colum at.the timng at, 6 which a
drivi%%£§FbE%I£?St%ﬁtbﬁ?led%a%hélgﬁgﬁn#h@eFiﬁ%riﬂn?hérame'
Nth r an r 1 ned_yideo signal i.s output to.
the sfonal Tohek OEhETH T LHRTERT une b EnotPniRgEical
at whj R ARV { g : t.t . scannj

e o e NP T LA Bl SodB RSP IOAES, are
showgi iy &GS, 5 and 6, a switching elenent SWin the
Nth row (e.g., an odd-nunbered row) of the dummy pi xel
col utm c38#4 adgaEent framéhee3g8408h pHAChusBLYER frame)
c3840 positioned at the other end of the effective

di spl &yr poxamnphe 15t BSPeidnahdl answiit chimg etenehd SW¥put
inthe (N+ 1)th row (e. g., an even-nunbered row) of

t he pYX@®o col el 238491 bk ee cohblecreferenthet @, 84dsference
signal ,line X3841. In this pixel arrangenent, the

cont rot9ed L CRT 83 R AnbbRe ¥ He oo ¢t urlee ¥ @it Co hempgimyuch as
video_signal D 20,is ougput to the signal |ine X3841

at t he"%i T e bt lipes rd¥$ving-si@%%|Ow%p%®tﬁa@e@oslgnals
the scanning line (e.. 9., Y1, Y3, Y5 ,..) in the h

row, Andf & pre %érﬂ?%%ﬂér\l/‘?%le%‘)ﬁ@%a?e%ﬁ ?ssb%ﬂ?%%tto

to the: signal.line, X3 & e timng at which a
dri vrﬁlg&llsiggniaﬁrllélés] JZ% %ﬁ%%é%ur{ﬂyoe}f%% %%anrﬁrilshg T‘T“E’é ?%.the
9., Y&ign#h Yhhes-x3, ifuthe (N + 1)th row The
predet erm ned vi deo signal B1280 and dummy vi deo

signal D onipyf i@ the sane 1)28 signal (Lige, X3841 at
different timngs (in different horizontal “scanni ng

per i ogksgn+murither sdner drieyrer 1Bt e Bhd e h@ver | her $ade the
pol arity. Consequently, a swtching elenent SWin the

Nt h Ssi@vabflime dobmingi ked Tod uwmte3B84didso seigmdla
pi xel potential corresponding to the dumy video

si gnate@t e oyith svefehemee etenente BWaemcd heidby to
1)th row of the pixel colum c3840 is set at a pixel
pot enti &2 ok P ohili A 1R &4 deol Winhal SBIR28TS dite

More specifical Ig/, the controller CNT rearranges video
data SHPREIES By, R, -1, 30DV LRAD IO Ao ds BIXBbS

Fow (£ B Ve Dt FOMBATGRE oS T vernc it onal
t d vid dat.a to,th [ I 1
e o 0 T AR A R < Sy 1 e
' ' ' | , ..
Ri280. iR i DL o e 3 BaT t TR ARt hder
X2, Xhyefsion -dr XPERP: antB83m3B4R r #h X884 ng possible

respectively)
in the display region DSP.

4

As described above, with respect to the same



20 Subsequently, the controller CNT rearranges the

video data into D, R1, Gl, Bl, R2, ..., R1280, Gl1280,

and B1280 at the timng at which the scanning line in

the (N + 1)th row (e.g., an even-nunbered row) is

driven, and outputs the rearranged video data to the

25 signal line driving ICs 120. The signal |ine

driving ICs 120 serially output the video signal s D,

R1, Gl, B1, R2, ..., R1280, Gl1280, and B1280 to the

si gnal 26 lines X, X2, X3, X4, ..., X3838, X3839,
X3840signdl x384¢, thepetynsél yinAsddéstngb&d aBOveptputs a
vi deo signals of 3,841 pixels are sequentially output

to th%l@?84§1§P@ﬁahaViﬁéth9uﬁaEevP@é@rétgnéhs @hgch the
actuall% cgntrib te to display are those of 3,840 .

pi xel 83Man rﬁméizﬂ%? PP bheabi RERNPLNG BEARYIVi depd inverts

Si ich d t tribute,t tual dj spl ay.
ThororBe bR EREY PR aFe i 488 St i hpaghohpate. By

hoelt ;o e g . 0. DSPeff
5ghgea§%£%3§%€?a£9§r§£530&£Y919§;g%§¥e80rEh%ﬂﬁﬁybﬁfig% times

10

15

20

25

eo signal 1s ou o the

out si ge é@ﬁt@ﬁiﬁ?tfyﬁ gﬁ§@£@¥n@°£ﬁéQﬁo£$¥%ég~o§ythe video

repetitively perform ng the above sign rocessi ng
aftersidmeal the vai aegueshatinashimpbet ¥eepihls bENSSitching
and pi xel arrangenent is conpensated for by 15 the

vi deocsn goel redtped droef.eFyr steacd B6£006nPOL askidning
signals POL1 and POL2 are fixed to opposite polarities

whi | epprked poteatharsrateair s¢cdeming pddipidXxel sSTWérefore,
one franme as descri bed above, and their polarities are

i nvertlel lepdaen e fsbomal Thenedd: huiheretdrsetti cas be

XD1, XD3, XD5, XD7, and XD9 of the signal |ine driving

| Cs 12870tk Put , TS trekendi Vi keesiRlgnke ¢1ieinave dbosuffi-
signal s having pplarities contro|lled on the basis of .

t he f?+%?tp%?%f${9959 naF S A% ih A RY L PYFDer @@t erioration

ti 244 xXD4 XD8 d 10 of t [ I
F?ﬁelgr?5$%19%%§?ﬁ&0q%%%£kX: t%tfﬁ% ¢ %?vﬁ%%%&e%ééﬂgﬁ
i . . . it es. |1 od |
the basiR oY 0 e TR o it AR Pred 22 ina
the Rivddalle 4y Gocrélodthousbered frame), for
exanple, the first polarity signal POL1l is fixed at

H gh, and t&e §E§0@ﬂs§9é9rté?iéﬁgﬁ§b R 2nd Sthl X80k a1
at Low. On the basis of 1nputting of the first

pol aratyarsjgnadt PGL lddsxetbad dbehe, tHedsecdd ©nSmadd,
XD3, XD5, XD7, and XD9 output relatively positive

vi dedsigrmpensated givat by nesk imy celcks suuntb es £ de oo | s
of these 10 sections, and relatively negative video

si gnat xon i grriliweemeshe rpisveh-auneyete ol ammsl ines .
the exanple shown in FIG 5, the section XDl outputs
posi tTHR-PYrR s ts debl sikmadesenirer b1 girtall deslow.
X1, X3, X5, ..., X387 in odd-numbered colums, and 15
negat i ve- gt &? i t52 Vi R PRFyremod ineker st ghdd Fedegolor

X2, X4,..X6, ..., 86 in even-numbered colums. Al so,

on t%%el]bta%li‘ss,’ o]f’%%%bﬁlf?% %ﬁ?%e{%&%ﬂ pthri14E0 blue
sign P f 0 the sectigns XD2 XD6

XD8, aéaonldpc%-(ZfoOl%eﬁ%pﬁ%rér_e%%a ?@%?@ Hegd ?véo% %Délsetorlpés

si gn | Il d nes, d }Qﬂgq 0

(si gﬁéaalsraltiplnezlsg(irb';1 te}i/éemé e(%g%‘ Co uﬁ{niéjnaeg Aay%&(saloes %f (red),
these septdans, anbralalinely, pos! 1 g, de i gnpl Sin

to signal lines in even-nunbered colums. In the
exanEEsshavand Fl Ghd, i sast | ek ot pW Sy, , "1m)

indicates a switching element connected to a signal
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25 negative-polarity video signals to the signal |ines

X388, X390, X392, ..., X774 in odd-nunbered col ums,
and positive-polarity video signals to the signa
i nes 28 X389, X391, X393, ..., X773 in

even-nunbered colums. In the (F + 1)th frane (e. g.,

an even-nunbered frane), for exanple, the first

polarity signal POL1 is fixed atlPow, and the second
polarity signal POL2 is 5 fixed at H gh. On the basis

of inputting of the first polarity signal POL1 fixed

at Lowinehéesegeti BK3"XDhavXDd, tXBSsaX®7nuabdrXD9Furthermore,
output relatively negative video signhals to the signa

| i nesnNPhet heabddnnbifber ed soHufmsRdf RO, t hese R1280
sections, and relatively positive video signals to the

si gnaf FFRERONH ERevéden- auebatediesl tatspikaleneGl, G2,

exanpl e sh in FIG 5, the se¢tion XD1 outputs
negatrvelpgrgﬁbt9O€F8§8°§?gﬁﬁlgl?%Otﬁé9§Pbﬁaﬁ°Fiﬁé§en
X1, s 87,.Ln the odd: punbered col ynms, and
15 p§§%¥%€%5p%P%r§?y %%deb'srg%g?EHtSOFﬁ%SQPQHaFOIthgo
X2, xgigggls. or_§§§$ prép?.even-nunbered col ums.

Al so, oh the basis o nputting of the second polarity

si gnalrPeb2 fhxedimbnkl gh, the sections XD2, XD4, XD6,
XD8, and XD10 output relatively 20 positive video

signal s torhhenhsi gnakt! eABsdinehbeagddnByAbenedIc, 3,
colums (the signal lines in the even-nunbered col ums

as a shoha) binéheésevsegtionsl2andavel af pvel yunegat ENgnnels
video signals to the signal lines in the even-nunbered
col unher ¢wtphet By exadpd es shoabsi o FB P06, stdeal lines X1
section XD2 outputs positive-polarity video signals to
the stYmaP 0P neank388c1u39010 X390t ions XXV 7o XDt hieeach
odd- nuprper ed )

allocated to 390 signal lines.

Also, the display region DSP has a rectangular
effective display portion DSPgff which substantially
displays images. That is, the effective display
portion DSPeff is defined to have m pixel columns
in each of which n pixels are arranged. On those
outsides of the effective display portion, which are
adjacent to the first and mth pixel columns in the
effective display portion DSPgff, dummy pixels which do
not contribute to image display are arranged to form
dummy pixel columns.

In the example shown in FIG. 3, 3,840 pixel
columns from a 31lst first pixel column c31 to a 3,870th
pixel column c3870 form the effective display portion

DSPgff. Also, 31 pixel columns from a Oth pixel

column cO0 adjacent to a pixel column c31 to a 30th



29 columms, and negative-polarity video signals to the
signal lines X389, X391, X393, ..., X773 in the
even-nunbered colums. In this manner, when the nunber
of signal lines 5 allocated to each section is an odd
nunber (e. g., 387), dot inversion driving and frane

i nversion driving are made possible by the contro

using the two polarity signals PEP1 and PCOL2) As

descri bed above, the display device array 10 substrate
according to this enbodi nent includes dummy pixe

col unpsxebt apheunby3ar aaagdnymgupiyepi xellamont Si démalarly,
rectangul ar effective display portion having n rows Xx
n1co|éﬁng}xékecgﬁpmﬁﬁiﬁQO@Ién§n87ﬂ§tcphhéétedlpmn £a%71

to eacg,3|gnal line, a switching element in the 15 Nth,
row of ¥ AECM htPi kBF BHKGIMCAAETNE SHPYEhFAgaeBefBAthi Rixel
the (N.+ 1)th of the (M+, 1)th pixel colu ar e
connect&d™ oc§?§8§3ﬁ% g?@%%lpFF%L,cthm PdeolT8fgRaKkELs
havi n [ p i plied.to pacent

o anaf T TEeS. HHRereBs b St GeP T hobFEi R Pborageag tne
POssi bl ge1 & 89rmINE T Ple t Blifim{Ob 1 kOYELS! riyi,09 -
videopsi%nals ﬁ%v!%gggﬁeggﬁﬂg %%%§¥i§§i§$%gsh%%€i%ab§5an
the sam®lsygoRe thme SVELHcORLefT AN, ihcBudeNswitching
hori zontal scanning periods (one vertical scan

peri od)emémtaddi ti on, video signals having opposite
polarities are 25 alternately supplied to each signa

line in evBrywbtheinfraiepehhet ebyhaakingréwasEe the
i nversion driving possible. This reduces the | oad on

10the sfynat pirel deddimg Piti@Redl a0, oractnpi a2l tican

be reliably charged. In addition, since the polarities
of tHefEpptivd JbsphyesPent belp azehta piwktcblanatenert
changed, no flicker occurs, and deterioration of the

di spl &y Gkl (¥ y* chht®s B e EvERt edumierPimeh ¢pkumn (i.e.,
i i S, i d. Furth , th ment

of therSi SaIBHRE GhTWIhG FERACaRt bE® SthipI T1F80. b THeL

i qui tal _ displ | LPN [ fo th .

wbove RHBHE Shs L AYRRE Y i SHEST] TR R e gt aet

15 high displ@y quality although, for exanple, the wring

20

25

capaci tance was 180 pF and the wiring resistance was 3

kSZ in thereffecti yexdi splaynponthon PSBshf  Haying _
di agonal | ength ofysé inches?gAlso, this en%od?%gnf@ar

vas atdeyd® i Gpb ayat Arege st ey i N0 Fé bt ShePh&y @b tYignal

15 even when the wiring resistance increased to 300 pF

by chisngestput |tayotite ofigiel at iy Subshd aftfrst column at
the timing at which a driving signal is output to a
scanning line in the Nth row, and a dummy video signal
is output to the same signal line at the timing at
which a driving signal is output to a scanning line in
the (N + 1)th row. |

That is, in the example shown in FIGS. 3 and 4, a

switching element in the Nth row (e.g., an odd-numbered

row) of the 31st pixel column c31 positioned at one end

of the effective display portion DSPgff and a switching



The controller which outputs video data to the signa

line driving I1Cs rearranges the video data in

accordance with the special pixel arrangenent

descri bed 20 above. Therefore, normal inages can be

di spl ayed on the effective display portion formed by

t he special pixel arrangenent. Although display device

array substrates applied to quuia crystal display

devices are explained in the 25 above enbodi nents, the

present invention is, of course, also applicable to

ot heredewphhyidevheesN ¢. §) thf rav despl ayadeeiveesnsubhred

as an organic el ectrol um nescence 31 (EL) display

devi cBOWA 86, thf fHEMExBAPEE SAGWAN| ARl edjacene to the

smﬁtchin% elerents S%Vconnected to one signal line_are

al t er RAX ey PHRgEAT i ATBWoOpRREFeEoF AnhESi Algyatylsne X31

otheriBO@ﬁebgis£he resent invention is not limted to

t heseexanpl 8s° " THat"1'8; the switching el ements SW
sconnected kg PREsSEINGL LLNG BBNCALS0 PR ALLEY RaL Yy

i xel "co WO Of ~for e

. oa
arranged intwo p urms’rn eveéry

) | 85 4i t !
rows. rEQF r §XG8P §1dé8_&QE?ggég?ﬂﬁﬁggsa?%gﬁbsr&iﬁé& T9deo

enbodi nent, as shown in Ing el enents

SWinstfeaNRirow sdkegad {N t#nhd) thgrew 1{Ne+x3) 9t the
M h pixel colum cMand the switching el enments SWin

the (Nimi2ytatreomichiNa+d2)vand §NgraB)ib oovpttNes 3)
of the (M+ 1)th pixel colum c(M+ 1) are connected
15 toschensagelingnée.di neYX, YBatYbs,.the smi tkhi¥Ngh row,
el ements SWconnected to one signal line are

10 al t er aad ed ydurprEngedep nsigoa pi Reiscolitpms to theryigmel
rows. Even when the display portion is formed by this
pi xel Lape ahdbneht thenbishng offwbichsaoprivied Bygnal is
rearrangi ng 20 video data in the sanme nanner as above,
Not e T ugnt%rﬂe§c?%an%v%h?edé?e@iorﬁ@ioﬁ4on@he"-) in

di spl it h flick t ti i od
R PR ON AR (o pd s L AL SRR i P NS B Lo

' | i I t i i xel 25 .
SorunkL! o8 Bhfind [ EA08 E14nal 1 80EERUE LA RLKELNE s 1 gnal

15;?V€r§iﬁ§ i§f199_@Ifféggﬁtsﬂgﬂ§+§s99£§u&iff89éﬁbehorizontal
gnal line driving ICs 1s not mte
scanning periods) in the same frame naturally have the
same polarity.
Consequently, a switching element SW in the
Nth row of the pixel column c31 is set at a pixel
20 potential corresponding to the video signal RI1.
Also, a switching element SW in the (N + 1)th row
of the pixel column c30 is set at a pixel potential
corresponding to the dummy video signal D.
A switching element in the Nth row of the dummy
25 pixel column (i.e., the (m + 1l)th pixel column)

adjacent to the mth pixel column positioned at the

other end of the effective display portion and a
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32 to one frane. For exanple, the polarity inversion
timng may al so be two or nore franmes, but is

desirably ten frames or less in order to prevent the
wear on the screen. 5 Furthernore, the relationship
between the Mh and (M + 1)th colums corresponds to

any adj acent pixel colums, so these colums are not

particularly limted to an even- hBnbered col um and

odd- nunbered colum. Similarly, the relationship

between the Nth 10 and (N + 1)th rows corresponds to

any agyatehingoademsott heseheoWs aré) bt rparbfctharhyh pixel
limted to an even-nunbered row and odd- nunbered row.

The pfeseRt phRvepPnBAcChatdufal pysiasbldésna tasehen(m + 1)th
which a swtching elenment in the Nth row of the 15 (M

+ 1)t AOHPRBE col um and a switching el ement in the (N

+ 1)the row of . the M pixel colum are connected_to the
Same o gnat i FReS RhtEL B hLER AR e RO RPRERPAGST

el ene ' W th h,_ pixel colu and, a
smﬁtcﬁ%%gpg+ %%E%bgégtﬂgé?hfs g@?Ep?o %?ytﬁggfﬂdﬁlgnal
1)th I X&)+ CPL U I S4 e | gpa

) ne. RoT e TRa: T8 e o SAER T Evin BnriE R o | g un
limtegd E@etbﬁmEH@9Q£nﬁﬁi§hd538£ip§g?a995§albyg 8§9p9€ to
enbodi ed by nodi fying the constituent el eénents, when

t he itvenstannisgpracti cedeha theutodepandi A0pFE@8t@Bmined
the spirit and scope of the invention. Note al so that

var i ousd¢mvehgnahsisaoubput otoedhbdys agpabprinéely the
conbining a plurality of constituent elenents 33

di scl g8etl } hthheokahod:webts. t Foingxanpllejichtaigralsog
possible to delete some of all the constituent

el eneht $N3} stF oRetPih EPetepbdernehts. Linet herbbee(N + 1)th
constituent el enments disclosed over different

enbodf Hnts may al so 5 be appropriately conbi ned.

| ndustri al licabili As has_been expl ai ned above,
t he presen?ﬁgﬁvéﬁtibﬂ %%ﬁ PR OUP UL agawggFayFaﬁércé and 4,

i splay devj bl e of
ort 2y, subslegl s, o0dodlapl ay devige gppople oL, an

P, EMELSRRLIE L3 oA R SR Lol o
devi ce&q P Eayt SUOStRAt ©, $NGFIRCE £Ld Z €€, DY S 08BS 1{3 81 P9sifioned

plurality of scanning i nes running in a row

di r ecit oth@noehstibshd ab£; tife PbEF @t 1 Ye 0dli SHUAA pbiHESH
running in a colum direction on the substrate; and an

ef f ecDS®er i spdl ay w0l t clolndayi digert pfweln cohainis +N1)th row
each of which n rows of pixels are arranged, 10
wher el @. ¢ he ah spray-newweecdrray) substhateixel column c3870
are connected to the 3871st signal line X3871.
In this pixel arrangement, the controller CNT
rearranges video data so that the dummy video signal
D is output to the signal line X3871 at the timing at
which a driving signal is output to the scanning line
(e.g., Y1, Y3, Y5, ...) in the Nth row, and a predeter-

mined video signal B1280 is output to the signal line

X3871 at the timing at which a driving signal is



conpri ses dummy pi xel columms obtained by arrangi ng
dummy pi xels on outsides of the effective display
portion, which are adjacent to first and nth pixe
colums of the effective display portion, 15 each

pi xel and each dummy pixel include a swtching el ement
pl aced at an intersection of each scanning |ine and
each signal |ine, and one smﬁtchﬂﬁg el enent is
connected per row to each signal line, a swtching
element in an Nth row 20 of an Mh pixel colum and a
swi t chinhguel eaebhei acann{hg+1lihéeh (eow. pf Yap ¢#) +Y&)th..)

pi xel columm are connected to the sanme signal |ine,
and videbhsi §Nats1hbli AgweoppBhet predebermninsdavédeo signal
supplied to adjacent signal lines. 25 2. A display

devi cBlaPP agnduperpyt Blaeeof 49nalt B erBPHE 1E0 the same
h ter] N i xel col | . bet
CrrseSigheEoluhh &PBharaF: RLEFanfatoninbnds *fiRegt R Crent

ot her ' | i ng. el nt _copnnected to_the
i rachSPERareFE oMb AL ROREH AT "LnaCR SSrEEnr fge

el ement + GPONEGt £, L O f he 0 ' | line in the (N
+ 1)th row 5§3._%§dF§%I3§ﬁ%e ?%gkg??éy substrate
accordi ng tgnﬁéaugh&lthér§QH€EhEﬁQ ENchbBAt OReiRi ¥BE Nth
colum is placed between two adj acént signal |ines,
Swi t chbmgo el enentismihp ©dde nusbEGGA £8881f 05 NE8Y €8CH pixel
pi xel colum are connected to a signal |ine placed
al ongpdOennea §i der oéspied pngeto cohantumandvsaedchiggal D.
el enents in even-nunbered rows fornmng the pixe

10 col umMilepe @opwmbtclingocheneghabW| imetipd acd+al bny tbe of
other side of the pixel colum. 4. A display device
arr aytRBebRi ¥at ecatemr df 4’ ola5set aktn 4, PEhat apeeenzbal
by further conprising: a scanning line driving circuit
whi chCPErednmected to R hvicannfhgnai ndl28%d out put s
a driving signal for_driying swtchin ement s
connect ed @89?h§p§§ﬁ£l§§ihﬁinbh?iﬁ%?tgﬁfgeﬁoﬁNToFPéFranges
whi ¢ r S.video. d in.a edet erm or
WA oh 1301 a008S, Midoo, daa 19,3 pE edeler kg O dEkeg

15 Sign [ i yin [ C c e e .
signg%n#i%g%ggn%to%?%u%gﬁ%ﬁ%r%%o@%+g%a ?ogéggﬁigg ffﬁe th
Si gnatnd i 1fen OFok Nee P@S] Sa 9T cifien YhidePedt 3, | €RL T 3POEL: ,
by the controller. 57 A display device array substrate
accorghagotOput Stk ak 82 Arakddl 361 §Eb 288 4 Ne b heke t HEgnal
signal line driving circuit alternately outputs video
si gnal sndayt hgieg f fes ento pol Biiet$£5n4D 1 hee sapevshgnats 120
line in every other frame. 5 6. A display device array
substsateabtyordimgt t ohel wided, stheabetRlj z@d, iRl hre, ...,
a swtching element in the Nth row of the first pixe

20 col uril pB%i tFbakd, aandnRl2h@ e the 2i8€btsienal shiags X31,
portion and_a switching elenent in the (N + 1)th row
of t e3&unks3 pi Xet: cot unmX196%dj %280, tH38 R, fardtX3871,
pi xel colum, are connected to a signal line in the

firstt SRV Shy-
Subsequently, the controller CNT rearranges the
video data into D, R1l, G1, Bl, R2, ..., R1280, G1280,
25 and B1280 at the timing at which the scanning line
in the (N + 1)th row (e.g., an even-numbered row) is

driven, and outputs the rearranged video data to the



the controller rearranges video data such that a
predeterm ned video signal is output to the signa

line in the first colunm at a timng at which a

driving 15 signal is output to a scanning line in the

Nth row, and a dunmy video signal is output to the

sane signal line at atimng at which a driving signa

is output to a scanning line in £He (N+ 1)th row 7.

A display device array substrate according to 20 claim

6, characterized in that the dumy video signal and
predeségnfhedineddoivigaalChald0t heThameipokariliye 8riving
A display device array substrate according to claim4,
charagFérﬂ%@dsﬁﬁlﬁﬁéY auspiEchhagvéfemeri gnalehe, NRA, G1,

row of . the_dummy pixel colum adjacent to the 25 nth
pixelgéolgan pos?tB%ﬁ@Q'a@lgﬁ@'oﬁﬁ@rBé%%OoFotﬁge signal
effective_displa ortign a swtghj e t i

the” (KUISE) ATt olPBr FAS" nER pi el - cBP AR akabes, x3870,
conne d t j ine inthe (m+ 1)th
colun%§8a§%8?%é g%%??%??2%1¥éarranges vi deo data such

that a dungy videeigkanabobe,oytpul L9 sbgnal ghhng,
inthe (m+ 1)th colurm at a'timng at_gI'l ﬁghbg gf?é?nglxels
Si gnakrd beqOEhPULLLP SusEAANEBTtheNne, M1t BegNLD [0Mes, but
and a predeterm ned video signal is output tdo the sane

si gnavidénesagnalsi whibghascwbathyacehtvipgrsi gpalibplay are
output to a scanning line in the (N + 1)th row 9. A

di spl tlyodevote3 ag £Qypsxbssr abedagceighay 40 tovechbhkel is a
8, characterized in that the dummy video signal and

10t he pfedeyeyYhfipedsioded shipal dbevenohecsaneipatartoyactual
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10. A display device array substrate according to
cl ai MUSPERYr actReF ke e n YhaeO 151 ghalsi ghal OFFpet to the
driving,ecircuit copprises at least two sections each

Hie e

al | ocat 84’ tB %S bF etREBI Y neUS nehbRF T bYe sfgpiatay i pestion
cach JESLLED 18 an.cyeD nuaber ob angel S ML R, e unay
linespigglaggtside the effective display portion DSPqff.

By repetitively performing the above signal
processing after that, the unique relationship between
the lines and pixel arrangement is compensated for by
the video signal output order.

A polarity signal POLl is fixed while pixel
potentials are written in all pixels of one frame as
described above, and its polarity is inverted in each
frame. All the sections XDl to XD10 of the signal line
driving ICs 120 output, to the individual signal lines,
video signals having polarities controlled on the basis
of the polarity signal POL1.

In the Fth frame (e.g., an odd-numbered frame),

for example, the polarity signal POLl1l is fixed at



two adj acent sections output, to individual signa
lines, video signals whose polarities are controlled
on the basis of a polarity signal which inverts
polarity in each frane. 25 11. A display device array
substrate according to claim4, characterized in that

the signal line driving circuit conprises at | east
38 two sections each allocated téla pr edet er mi ned
nunber of signal lines, each section has an odd nunber

of channel s whi ch out put video signals to an odd
nunbeligh.si gnathei hesis508 finpsttsegt béntbat pufiarite

each signal line, a video signal whose polarity is

cont r 8L pedloROLhefbusHsabf Haghi r shepekaripysskghako XD10
which inverts polarity in each frame, and a_second

secti ORtBHf akehBtiBelHePPREELVEOVEEePi BAIBALBUES, Stenal
each signal .lin a vjdeo signal whose polarity is ,
controbTEd bR OH-BUBPSTER GOLABBAG BBFaFFLytiVghy negative
whi ch a Lty o Lte hat of the fjrst
5po|arY?éégiag§#$£%2¥oAgg§§%ﬁa§£§%%i%% charattre ?Egg B?lumns'

conprisinga11g, annathay (gubstsahesinpbuding a ,p

a
plurality of scanning lines running in a rgﬁ/dlrection

on a swdsthahBeradPkuambi tvo0iosiggalnki pes EYARENILHA
a colum direction on the substraté, and a sw tching

el emepdlpracedsagnan POLEr $€Cti8d0ht €B6R. SCOANERE BBsis

i ne and each signal |ine; a counter-substrate which

oppose§ theuttiny sfibsheapelaahtly signal POL1 fixed at Low,
the sections XDl to XD10 output relatively negative
video signals to the signal lines in the odd-numbered
columns, and relatively positive video signals to the
signal lines in the even-numbered columns.

In this manner, when the number of signal lines
allocated to each section is an even number (e.g.,
390), dot inversion driving and frame inversion driving
are made possible by only one polarity signal POL1.
(Second Embodiment)

In the second embodiment as shown in FIG. 5,
signal line driving ICs 120 have 3,870 output channels
for outputting video signals to 3,870 signal lines
X1 to X3870, and include 10 sections XDl to XD10 each
allocated to 387 signal lines.

In the example shown in FIG. 5, 3,840 pixel
columns from a first pixel column cl to a 3,840th

pixel column c¢3840 form an effective display portion

DSPerf. Also, a Oth pixel column c0 adjacent to the
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a liquid crystal layer held between the array

substrate and counter-substrate, 25 wherein the

di spl ay device conprises an effective display portion
havi ng m pi xel columms in each of which n pixels are
arranged, and dunmy pi xel colums obt ai ned 39 by
arrangi ng dummy pi xels on outsides of the effective

di splay portion, which are adjac%ﬁt to first and nth

pi xel colums of the effective display portion, each

pi xel and_each dummy pixel including the switching 5

el eneptxetheodbmpl ay devecduhpyt héketompiimes: &n addition,
scanning line driving circuit which is connected to

each 3BaRhkRY FPABMNANEreut puB843str P¥kAg SPgHmh £6B41
drivinﬁ.smﬁtching elenenti connected to the sanme 10
scannfHg2FERE: £ EBRt PoRkFer CRAPER FelfPahged vPdBBD pixel
data jin,a pre rm ned order .in.accordance wth an ,
arranﬁ%%%ﬁg SgggﬁeaﬁFx P@?yaﬁaxglsFagHWnFrne¥%FiQFﬁﬁls in
circuj [ ' (o] aghosignal .| inpe, and

out put S Al as5 e guar bt Y B3kt Sl ar PRrRe st Fhg PTRCLS

basi s; 8f thBequhd§opdata £8anhARIRYVEY hBELSRPEE®N L eEne same
and one switching element is connected per row to each

si gnakttupeura, suhtichhaguakesRnt chingne Nelefpw, 20 of

an M h pixel colum and a switching elenent in an (N +
1th row oA arithhind) thepexel iaokuanNahereqnBectad Forst
the same signal line, and video signals having
oppospigepotatinhegoai bisnppl aedohe adfacénthsi gfifitctive
l'ines.

. ALs9dsPLay POALIPALENAL AOSWLECALNg ARVEMERT ADD. BRO. AL
._-AL9. AL. L. ASA% A'L.AL9. A°9. ALL.A'9. A" _.AL. A .9.AL9. A
sr. AstNAYr LaED psev p0T | tg . dummy Apbxal calump Alpea 4Fge

g?i?ﬁ&%&z?%ﬁ?%afeﬁT%ﬁjC%?E%T%%f05?c%T%af%é?Ea?ééf%a?@éumn
VbR S SEHET D&t HORT oh CAF ch ch af ChF EhFRapEn-

2l cal cal cakgateal ogl eal cabeghganent sakealheleaieal eale-
alcal ca]ca]calcaJc
FO """ # S8 vdatzdso-ERae 05/ l.4s al. :
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signal R1 is output to the signal line X1 at the timing
at which a driving signal is output to a scanning line
(e.g., Y1, Y3, Y5, ...) in the Nth row, and a dummy
video signal D is output to the signal line X1 at
the timing at which a driving signal is output to a
scanning line (e.g., Y2, Y4, Y6, ...) in the (N + 1)th
row. The predetermined video signal Rl and dummy video
signal D output to the same signal line X1 at different
timings (in different horizontal scanning periods) in
the same frame naturally have the same polarity.

Consequently, a switching element SW in the Nth
row of the pixel column cl is set at a pixel potential
corresponding to the video signal R1. Also, a
switching element SW in the (N + 1)th row of the pixel
column c0 is set at a pixel potential corresponding to
the dummy video signal D.

A switching element in the Nth row of the
dummy pixel column (i.e., the (m + 1)th pixel column)
adjacent to the mth pixel column positioned at the
other end of the effective display portion and a
switching element in the (N + 1)th row of the mth
pixel column are connected to a signal line in the

(m + 1)th column.
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In this pixel arrangement, the controller
rearranges video data so that a dummy video signal is
output to the signal line in the (m + 1)th column at
the timing at which a driving signal is output to
the scanning line in the Nth row, and a predetermined
video signal is output to the signal line in the
(m + 1)th column at the timing at which a driving
signal is output to the scanning line in the (N + 1)th
row.

That is, in the example shown in FIGS. 5 and 6,

a switching element SW in the Nth row (e.g., an
odd-numbered row) of the dummy pixel column c3841
adjacent to the 3,840th pixel column c3840 positioned
at the other end of the effective display portion
DSPeff and a switching element SW in the (N + 1)th row
(e.g., an even-numbered row) of the pixel column c3840
are connected to the 3,841st signal line X3841.

In this pixel arrangement, the controller CNT
fearranges video data so that the dummy video signal D
is output to the signal line X3841 at the timing at
which a driving signal is output to the scanning line
(e.g., Y1, Y3, Y5, ...) in the Nth row, and a predeter-
mined video signal B1280 is output to the signal line
X3841 at the timing at which a driving signal is
output to the scanning line (e.g., Y2, Y4, Y6, ...)
in the (N + 1)th row. The predetermined video signal

B1280 and dummy video signal D output to the same
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signal line X3841 at different timings (in different
horizontal scanning periods) in the same frame
naturally have the same polarity.

Consequently, a switching element SW in the Nth
row of the dummy pixel column c3841 is set at a pixel
potential corresponding to the dummy video signal D.
Also, a switching element SW in the (N + 1)th row of
the pixel column c3840 is set at a pixel potential
corresponding to the video signal B1280.

More specifically, the controller CNT rearranges
video data into R1, Gl1, Bl, R2, ..., R1280, G1280,
and B1280 at the timing at which the scanning line in
the Nth row (e.g., an odd-numbered row) is driven,
and outputs the rearranged video data to the signal
line driving ICs 120. The signal line driving ICs 120
serially output the video signals R1, G1, Bl, R2, ...,
R1280, G1280, and B1280 to the 3,841 signal lines
X1, X2, X3, X4, ..., X3838, X3839, X3840, and X3841,
respectively.

Subsequently, the controller CNT rearranges the
video data into D, R1, G1, Bl, R2, ..., R1280, G1280,
and B1280 at the timing at which the scanning line
in the (N + 1)th row (e.g., an even-numbered row) is
driven, and outputs the rearranged video data to the
signal line driving ICs 120. The signal line driving

ICs 120 serially output the video signals D, R1, G1,

Bl, R2, ..., R1280, G1280, and B1280 to the signal
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video signals which actually contribute to display are
those of 3,840 pixels, and a signal of one pixel is a
dummy video signal which does not contribute to actual
display. Therefore, video signals are output to the
3,840 pixels forming the effective display portion
DSPeff, and a dummy video signal is output to the dummy
pixel outside the effective display portion DSPgff.

By repetitively performing the above signal
processing after that, the unique relationship between
the lines and pixel arrangement is compensated for by
the video signal output order.

First and second polarity signals POL1 and POL2
are fixed to opposite polarities while pixel potentials
are written in all pixels of one frame as described
above, and their polarities are inverted in each
frame. The odd-numbered sections XD1l, XD3, XD5, XD7,
and XD9 of the signal line driving ICs 120 output,
to the individual signal lines, video signals having
polarities controlled on the basis of the first
polarity signal POL1l. The even-numbered sections XD2,
XD4, XD6, XD8, and XD10 of the signal line driving
Ics 120 output, to the individual signal lines, video

signals having polarities controlled on the basis of
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for example, the first polarity signal POL1l is fixed
at High, and the second polarity signal POL2 is fixed
at Low.

On the basis of inputting of the first polarity
signal POL1 fixed at High, the sections XD1, XD3, XD5,
XD7, and XD9 output relatively positive video signals
to signal lines in odd-numbered columns of these
sections, and relatively negative video signals to
signal lines in even-numbered columns. In the
example shown in FIG. 5, the section XDl outputs
positive-polarity video signals to the signal lines
X1, X3, X5, ..., X387 in odd-numbered columns, and
negative-polarity video signals to the signal lines
X2, X4, X6, ..., X386 in even-numbered columns.
Also, on the basis of inputting of the second

polarity signal POL2 fixed at Low, the sections XD2,
XD4, XD6, XD8, and XD10 output relatively negative
video signals to signal lines in odd-numbered columns
(signal lines in even-numbered columns as a whole)
of these sections, and relatively positive video
signals to signal lines in even-numbered columns. In
the example shown in FIG. 5, the section XD2 outputs
negative-polarity video signals to the signal lines

X388, X390, X392, ..., X774 in odd-numbered columns,

and positive-polarity video signals to the signal lines
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fixed at High.

On the basis of inputting of the first polarity
signal POLl fixed at Low, the sections XD1, XD3, XD5,
XD7, and XD9 output relatively negative video signals
to the signal lines in the odd-numbered columns of
these sections, and relatively positive video signals
to the signal lines in the even-numbered columns. In
the example shown in FIG. 5, the section XDl outputs
negative-polarity video signals to the signal lines X1,
X3, X5, ..., X387 in the odd-numbered columns, and
positive-polarity video signals to the signal lines X2,
X4, X6, ..., X386 in the even-numbered columns.

Also, on the basis of inputting of the second
polarity signal POL2 fixed &t High, the sections
XD2, XD4, XD6, XD8, and XD10 output relatively
positive video signals to the signal lines in
the odd-numbered columns (the signal lines in the
even-numbered columns as a whole) of these sections,
and relatively negative video signals to the
signal lines in the even-numbered columns. In the
example shown in FIG. 5, the section XD2 outputs
positive-polarity video signals to the signal lines

X388, X390, X392, ..., X774 in the odd-numbered
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I mAEPTHEYYZQE 4" liriving and frame inversion driving are
made possible by the control using the two polarity
signals POL1 and POL2.

As described above, the display device array
substrate according to this embodiment includes dummy
pixel columns obtained by arranging dummy pixels
outside a rectangular effective display portion having
n rows X m columns, one switching element is connected
per row to each signal line, a switching element in the
Nth row of the Mth pixel column and a switching element
in the (N + 1)th row of the (M + 1)th pixel column are
connected to the same signal line, and video signals
having opposite polarities are supplied to adjacent
signal lines, thereby making dot inversion driving
possible. Also, during this dot inversion driving,
video signals having the same polarity are supplied to
the same signal line over one frame, i.e., n horizontal
scanning periods (one vertical scan period). 1In
addition, video signals having opposite polarities are
alternately supplied to each signal line in every other
frame, thereby making frame inversion driving possible.

This reduces the load on the signal line driving IC.
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Also, each pixel can be reliably charged. 1In
addition, since the polarities of the applied voltages
to adjacent pixel columns are changed, no flicker
occurs, and deterioration of the display quality can
be prevented even when the screen size is increased.
Furthermore, the arrangement of the signal line driving
ICs can be simplified.

The liquid crystal display panel LPN according to
the above embodiment was able to display images having
high display quality although, for example, the wiring
capacitance was 180 pF and the wiring resistance was
3 kQ in the effective display portion DSPgff having a
diagonal length of 32 inches. Also, this embodiment
was able to display images having high display quality
even when the wiring resistance increased to 300 pF by
changes in layout of the array substrate.

The controller which outputs video data to the
signal line driving ICs rearranges the video data in
accordance with the special pixel arrangement described
above, Therefore, normal images can be displayed on
the effective display portion formed by the special
pixel arrangement.

Although display device array substrates applied
to liquid crystal display devices are explained in the
above embodiments, the present invention is, of course,

also applicable to other display devices, e.g., flat

display devices such as an organic electroluminescence
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connected to one signal line may also be alternately
arranged in two pixel columns in every two or more
rows. For example, in the arrangement of the first
embodiment, as shown in FIG. 7, the switching elements
SW in the Nth row rN and (N + 1)th row r(N + 1) of the
Mth pixel column cM and the switching elements SW in
the (N + 2)th row r(N + 2) and (N + 3)th row r(N + 3)
of the (M + 1)th pixel column c(M + 1) are connected
to the same signal line X. That is, the switching
elements SW connected to one signal line are alter-
nately arranged in two pixel columns in every two rows.
Even when the display portion is formed by this pixel
arrangement, the same effect is obtained by rearranging
video data in the same manner as above.

Note that in order to prevent deterioration of
the display quality such as flicker, the repeating
period in which switching elements connected to the
same signal line are alternately arranged in two pixel
columns is desirably four rows or less.

The polarity inversion timing of video signals

output from the signal line driving ICs is not limited
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to one frame. For example, the polarity inversion
timing may also be two or more frames, but is desirably
ten frames or less in order to prevent the wear on the
screen.

Furthermore, the relationship between the Mth
and (M + 1)th columns corresponds to any adjacent
pixel columns, so these columns are not particularly
limited to an even-numbered column and odd-numbered
column. Similarly, the relationship between the Nth
and (N + 1)th rows corresponds to any adjacent rows,
so these rows are not particularly limited to an
even-numbered row and odd-numbered row.

The present invention naturally includes a
case in which a switching element in the Nth row of the
(M + 1)th pixel column and a switching element in the
(N 4+ 1)the row of the M pixel column are connected to
the same signal line, and a case in which a switching
element in the Nth row of the Mth pixel column and a
switching element in the (N + 1)th row of the (M + 1)th
pixel column is connected to the same signal line.

Note that the present invention is not directly
limited to the embodiments described above, but can be
embodied by modifying the constituent elements, when
the invention is practiced, without departing from
the spirit and scope of the invention. Note also that

various inventions can be formed by appropriately

combining a plurality of constituent elements
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disclosed in the embodiments. For example, it is also
possible to delete some of all the constituent elements
disclosed in the embodiments. Furthermore, constituent
elements disclosed over different embodiments may also
be appropriately combined.

Industrial Applicability
As has been explained above, the present invention

can provide a display device array substrate and
display device capable of preventing deterioration of

the display quality, and reducing the load on a driving

circuit without increasing the cost.
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. display device array substrate characterized

by comprising:

a plurality of scanning lines running in a row
direction on a substrate;

a plurality of signal lines running in a column
direction on the substrate; and

an effective display portion having m pixel
columns in each of which n rows of pixels are arranged,

wherein the display device array substrate
comprises dummy pixel columns obtained by arranging
dummy pixels on outsides of the effective display
portion, which are adjacent to first and mth pixel
columns of the effective display portion,

each pixel and each dummy pixel include a
switching element placed at an intersection of each
scanning line and each signal line, and

one switching element is connected per row to
each signal line, a switching element in an Nth row
of an Mth pixel column and a switching element in
an (N + 1)th row of an (M + 1)th pixel column are
connected to the same signal line, and video signals
having opposite polarities are supplied to adjacent
signal lines.

2. A display device array substrate according
to claim 1, characterized in that one pixel column

placed between first and second signal lines adjacent



10

15

20

25

10'S "10%BeB& ()-!3M 10%&' ()-!3M 10%& () -

["10%& ()-@s |"10%&' ()-@0%& ()- zl Pl 1109%& ()- 10

10 10! S/ M 10%&' () - & S/ mf 109%&' ()-&S "10%& ()-!S

"10%z& ()-3jaB*"P1 110F F310%&k ()-!CF

F310% k& ()-S109%& ()- s 109%& () - 109%&' () -

109 ()-:rS1 1!s"10% "' & ()-, 10%@7()-109&7()- 10 10

10!'s"109& ()-!s"109& ()-8NfzX6rSi-1!'!s 10%& ()-8 !s

10% ()-8 v .

109 ()-!'sF"109%& ()-f!sF"10%h& ()-f!["10%T& ()- f @AB

CF| }oP2 ¢agboRthprigo@pt)ses0algwitching element connected

100 L) M109& ()-!'L !109@fS)-[L)!lO@@f()-L'z[<oPl 1

S#lO@@p(Yb? Tirst signal’ line in the Nth row, and a
switching element connected to the second signal line
in the (N + 1)th row.

3. A display device array substrate according
to claim 1, characterized in that one pixel column is
placed between two adjacent signal lines, switching
elements in odd-numbered rows forming each pixel
column are connected to a signal line placed along
one side of the pixel column, and switching elements
in even-numbered rows forming the pixel column are
connected to a signal line placed along the other side
of the pixel column.

4. A display device array substrate according to
claim 1, characterized by further comprising:

a scanning line driving circuit which is connected
to each scanning line, and outputs a driving signal
for driving switching elements connected to the same
scanning line;

a controller which rearranges video data in a
predetermined order in accordance with an arrangement
of the pixels; and

a signal line driving circuit which is connected
to each signal line, and outputs a video signal to each
signal line on the basis of the video data rearranged

by the controller.

5. A display device array substrate according to
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circult alternately outputs video signals having
different polarities to the same signal line in every

other frame.

6. A display device array substrate according to
claim 4, characterized in that a switching element in
the Nth row of the first pixel column positioned at one
end of the effective display portion and a switching
element in the (N + 1)th row of the dummy pixel column
adjacent to the first pixel column are connected to a
signal line in the first column, and

the controller rearranges video data such that a
predetermined video signal is output to the signal
line in the first column at a timing at which a driving
signal is output to a scanning line in the Nth row, and
a dummy video signal is output to the same signal line
at a timing at which a driving signal is output to a
scanning line in the (N + 1)th row.

7. A display device array substrate according to
claim 6, characterized in that the dummy video signal
and predetermined video signal have the same polarity.

8. A display device array substrate according to
claim 4, characterized in that a switching element in
the Nth row of the dummy pixel column adjacent to the
mth pixel column positioned at the other end of the

effective display portion and a switching element in

the (N + 1)th row of the mth pixel column are connected
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to a signal line in the (m + 1)th column, and
the controller rearranges video data such that a
dummy video signal is output to the signal line in the
(m + 1)th column at a timing at which a driving signal
is output to a scanning line in the Nth row, and a
predetermined video signal is output to the same signal
line at a timing at which a driving signal is output to
a scanning line in the (N + 1)th row.
9. A display device array substrate according
to claim 8, characterized in that the dummy video
signal and the predetermined video signal have the
same polarity.
10. A display device array substrate according to
claim 4, characterized in that
the signal line driving circuit comprises at least
two sections each allocated to a predetermined number
of signal lines,
each section has an even number of channels which
output video signals to an even number of signal lines,
and
two adjacent sections output, to individual signal
lines, video signals whose polarities are controlled on
the basis of a polarity signal which inverts polarity
in each frame.
11. A display device array substrate according to

claim 4, characterized in that

the signal line driving circuit comprises at least
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two sections each allocated to a predetermined number
of signal lines,
each section has an odd number of channels which
output video signals to an odd number of signal lines,
a first section outputs, to each signal line, a
video signal whose polarity is controlled on the basis
of a first polarity signal which inverts polarity in
each frame,
and a second section adjacent to the first
section outputs, to each signal line, a video signal
whose polarity is controlled on the basis of a second
polarity signal which has a polarity opposite to that
of the first polarity signal.
12. A display device characterized by comprising:
an array substrate including a plurality of
scanning lines running in a row direction on a
substrate, a plurality of signal lines running in a
column direction on the substrate, and a switching
element placed at an intersection of each scanning
line and each signal line;
a counter-substrate which opposes the array
substrate; and
a liquid crystal layer held between the array
substrate and counter-substrate,
wherein the display device comprises an effective

display portion having m pixel columns in each of which

n pixels are arranged, and dummy pixel coclumns obtained
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the display device further comprises:

a scanning line driving circuit which is connected
to each scanning line, and outputs a driving signal for
driving switching elements connected to the same
scanning line;

a controller which rearranges video data in a
predetermined order in accordance with an arrangement
of the pixels; and

a signal line driving circuit which is connected
to each signal line, and outputs a video signal to each
signal line on the basis of the video data rearranged
by the controller, and

one switching element is connected per row to
each signal line, a switching element in an Nth row
of an Mth pixel column and a switching element in
an (N + 1)th row of an (M + 1)th pixel column are
connected to the same signal line, and video signals

having opposite polarities are supplied to adjacent

signal lines.



