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array bt ratend di ooty devi ce, “ann wore- < (INAIRURIATM

particularly, to the structure of an array substrate
which forns a display device such as a liquid crystal

10 di spl ay device. Background Arf Recently, many fl

di spl ay devices, represented by liquid crystal di spm»mlmmm’""”'mm
devi ces, use an active matrix driving system having
thin-filmtransi stors BaBhSof R5IwRi EhIf Qnbtions as a ‘G002
switching element in each of the pixels arranged in a
matrix. In display devices like this the Iine

resi stan ne_capacitance_ of lin
transferﬁ&ﬁngFgﬁgygcguéﬁRé§ §p8§3R§F5nﬁNQ QF@PLAY DEVICE
i ncreasing in accordance with the demands for | arge 20
screens. This leads to insufficient charging of each

*159159+

5 pi xel, and degrades the d?é@hﬁXc%YaE§EXd Therefore, it

10

15

20

25

is essential to inprove the capability of a signa

l'ine dr'V'@EecbfggéﬁtfQHVQﬁt¥ngréiggég tinesy{in¢ y device
for supplying predetermned video sighals to S|g% ?

| i nesgrr2p éﬁbé@@a@@p@@ﬁ|di§p£5yt$@%§éénaén$'ﬁﬁ%e
driving circuit is inproved, however, I'C ch i ps

i ncl usker: 1 culdwel gj gnal thé nec elid b g @fr§M|érﬁ£@e£@E§trate
heat as 2 the electric power increases. Also

i mpr owh heh t hierrcapabdl spyapfdéhicsi gneah 44 ne idwidgerystal
circuit conplicates the circuit structure, and this

i ncr edbazlahedeoste. Therefore, Jpn. Pat. Appln. KOKAI

5 Publication No. 10-171412, for exanple, proposes a
liquid crystal display deﬁaﬁ¥9ﬁﬂqﬂﬁiﬁﬁkn i nver si on
driving systemin which the structure of a signal |ine
driving cig%%?Tt£§'smﬂ%Yif}%ﬂ dirppLay ef@YEpRes represented

dISC|OS es, two r ows ofwglxels

10 wiTh Sidhd g%%Y SRR AEAL Gt HE Hoderts natrix
ff

t\éoséé/qﬁﬁ &% %/X/ sup p gA?o eacﬁfg]%ntalfarﬁ) %{I%/i%agcsh of

one hgri &9"5@1‘ s gna gé%P@ChM%:O%%%‘,I@ necess ryOf fhe

to sup Y Vi avi ng e po ari

to e%ﬁélgr@rérﬁé@d | ' eachy dword zontaly r@eVLCes like

period. This increases the nunber of tlnes o)
switcthing, @l 11es easesstdiecd oath oniddec S add&f lines

driving circuit.
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
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Di scl osure of Invention 20 The present invention has
been made in consideration of the above situation, and
has as its object to provide a display device array
substrate and di spl ay devi ce capabl e of preventing
deterioration of the display quality, and reducing the
load on a driving 25 circuit w thout increasing the
cost. A display device array subgtrate according to
the first aspect of the present invention is
characteri zed 3 by comprising a plurality of
scannthg $lﬁ@srignpbwgrihnare@$edirekl$onlmprav1ng
substrat e; plurality of signal lines running in a
colunﬁhﬂu?@ﬁﬁbbh16h @%et§%b§%g@@é lame Gravéngptaycuit

unit haV|£g %IXE| colums in each of which n rows of
pi xel SOGP SFrafgede ahereth BhERCHRk@I #RE| tks dncreases

o ehygoelerenu, plarsdotion ket sgatien ploater
t t t h I
P PO T LN, P P 2l one

pi xel 4 cpiqh?ma@%@%éw&f?w%eégyf@é b0y { 12$ﬁersion

row of an + 1 pi xe umm are conn

sane @tgﬁﬁﬁg|é@@te@ﬂﬂnVWﬁf@hStQ@a$§r&§t@§¥'@E ngpiﬁéf line
polarities are supplied to adjacent signal |ines

di spl ayidievdg cei aeedr di gsimpl heiseconth aspeste péntde
present invention is characterized by conprising a

di spl disdevies & hee clut 2qne edh byh canpresi hgo arcwas raf 20xels
substrate including a plurality of scanning |ines
runniwgth nore rolwekt ektnon on a substrate, a plurality

of signal lines running in a colum direction on the
substrate, I%nﬁhassﬁﬁf%%iﬁgeel@ﬂ@ﬁvep}aE@@ wypasm of video
intersection of each scanning |ine and each signal 25

| i ne; SHItHMt FHEERBRR T ate Thioppiises Rhesepreytially
subst r at e; and uid crystal |ayer held betmeen

the at PR’ Tbst? a?ae&&n%llq%%?ﬂntjé N UBSE T3 P aMP b et

has in ch.o | |xels are
arraﬁ%gd%€£n é%gnﬁdthefﬁ QSI%@E%eégké? ¥ he? Supply video

conprisgsa1 & ﬁ&@ﬂ% r@pﬁé@fﬁ:é’%é’iéﬁﬂliﬂés‘:uﬁé ahieh igc’nal line

connect ed
in each horizontal scanning period. This increases the

number of times of switching, and increases the load on
the signal line driving circuit.
Disclosure of Invention

The present invention has been made in considera-
tion of the above situation, and has as its object to
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.

A display device array substrate according to the

first aspect of the present invention is characterized



to each scanning |ine, and outputs a driving signa
for driving switching elenments connected to the sane
scanning line; 10 a controller which rearranges video
data in a predeterm ned order in accordance with an

arrangenment of the pixels; and a signal line driving
circuit which is connected to each signal |ine, and
out puts a video signal to each 18 signal line on the

basis of the video data rearranged by the controller,

and one switching el ement is connected per row to each

si gnaby| caeprassngt ahphgral éhenofi acannhhd tbmesf ranning in
M h pi xel columm and a switching elenent in an (N + 20

1)th ?ofPBf ddReEiian19rhappRleptEatamm are connected to

the sane signil Iine, agd videg si.gnal s havi ng,

opposi te pdl Briffestyr 8isipprfeditBeadf4ReARIsigngl column

Iinesd%gié {Ogbsgrkﬁ%igﬁ%gg%gggygggé FIG 1 is a view

schemati calTy show ment of a liquid

scrystal di§ph§¥pg§%gﬁ i%gﬁgyghﬁg%ﬁggggﬁL§¥lggx%ﬁgn each of
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array substrate actording to a

presephi ERVENELRY: of Bikd G grésaéré(ﬁ?&ashowi ng an

exanpl e of The arrangement of pixels forfing a display

unit of a dhepkay €ev¥hCgirklaynsubstEabesaceOhdhhdel 8ment
the first enbodinent; 5 FIG 3 is a conceptual view
for eppheedi ag &heintersection 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.
A display device according to the second aspect of
the present invention is characterized by comprising
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
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first enbodinment, and is a view for explaining the

rel ati onshi ps between out put channels and sw tchi ng

el enents of pixels connected to signal lines; FIG 4
is a conceptual view for explaining the 10 first

enbodi nent, and is a view for explaining the

relati onship between video data and a display i mage

di spl ayed on a display unit; FIG4 5 is a view show ng
an exanple of the arrangenent of pixels formng a

di splay unit of 15 a display device array substrate
accordi ng eoltheidecopdteibbddiyrenhelll BetGekn 8he array
conceptual view for explaining the second enbodi nent,
and i subsyrenefenrdegphatarngubhbraeeat aodshi ps bet ween
out put channels and switching 20 el ements of pixels
connect ed ¥BisPgRaF Wi RézelfFfFalupnpsip eafbepfudhichewy
for explaining the second enbodi ment, and is a view
for e&ﬁf%#ﬁiﬁ St AEL?RPSE T onshi p bet ween vi deo data and

di spl ' . di spl d di spl jt; 25 FIG 8
[ n i o WBORAE BReERa Py SpotRBe Y piRb ke fomBr et

Cols f ! . c ol .
D ray substr acatn b M Bty Pho etk SR B R CF s ppomected
FIG 80i8a8nCOREERING 1VHEW £R8 & _@t@'ggﬁtf§iﬁ8'§9gnal for

enbodi ment, and is a view for expl ai ni ng
r el atdonshh@pssbhet veeng odlt BHén €HapbehsS-c 88 ¥ t 88T Hme
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 +
l)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.

Brief Description of Drawings

FIG. 1 is a view schematically showing the
arrangement of a liquid crystal display device
including a display device array substrate according to

an embodiment of the present invention;



5 elements of pixels connected to signal lines; FIG
10 is a conceptual view for explaining the third
enbodi ment, and is a view for explaining the
rel ati onshi p between video data and a di spl ay i mage
di spl ayed on a display unit; and 10 FIG 11 is a view
showi ng anot her exanpl e of the arrangenent of the
pi xel s form ng the display unit &f the display device
array substrate according to the first enbodi nent.
Best Mbde for Carrying Qut the Invention 15 A display
devi ce arr&yGsuBsteatevand dhepliny devegempteoodi hget o
an enbodi nent of the present invention will be
descr# PEANBRTON: WP £ Pt 8¢ &F ehetnibat Aedhepbapanyingof
dramﬁng.,Alihou%h t he di splay device array substrate
herei & FERRTBhedeY SCe xR BRY vELYS DDA P pRreapfenastanthe first
arrayesggéiratg.mhich forms a flat display device, a
quuidmcrys?%? tli spl ay device will be explained as an
exanpl e of e &l [ ice, As_shown in.FlG
51, t he quEF§°c§yg%a? §$é§¥%§8égvﬁégwigogneéei?%glng the

mat ri x; ge vi ol | j Qui c t i
i A i I E R s
LPN, ﬂéléltﬁ@n@lﬁb;ﬂé ele €& EX 1 BORE Aok RGRL1 409, 4 angi LB ng
like. The liquid crystal display panel LPN and
driviebempsnts edf chigels boanecdHd s es conaect edey) a
tape carrier package (TCP) |110. Each TCP 110 is
obt ai ned byI@pu#éit isgaacsngaptublneidwi ¥6ngek€1620i0g Bhe
flexible printed circuit board. The TCPs 110 are 5

10 e] ectFieat | smkomieerted ardthe &ivgiswd £oysewplalisphaythe
panel LPN via, e.g., an anisotropic conductive film
( ACF) T Ll @R#inER t RRIEWRER hel e ol pridit@dd Esplay t image
board,100. b oldering or the |ike. Al though the
signd?l??}ﬁgéﬁi@$n@ {E8P 420 WE  tonnected as the TCPs
10 110 in ggés gnbodinent, th signal line griving | Cs
120 may al 50°be” conndcl 0"t oY HeRYi QUi SXLPpsEapt the

0 AR PN P ELR: R Sl { Ot L2158,
S h 2W4i6hi 09 gLeredt s oy Plasherdde thEL i to the
second embodiment;

FIG. 6 1s a conceptual view for explaining the
second embodiment, and is a view for explaining the
relationships between output channels and switching

20 elements of pixels connected to signal lines;

FIG. 7 is a conceptual view for explaining the
second embodiment, and is a view for explaining the
relationship between video data and a display image
displayed on a display unit;

25 FIG. 8 is a view showing an example of

the arrangement of pixels forming a display unit of

a display device array substrate according to the third



15 di splay panel LPN in the sane process. The liquid
crystal display panel LPN includes an array substrate
AR, a counter-substrate CT which opposes the array
substrate AR, and a liquid crystal layer LQ held
between the array substrate AR and 20

counter-substrate CT. The liquid crystal display pane
LPN includes a plurality of arrafged in an mx n

matri x having a diagonal |ength of 81.28 cn). 25 The
array substrate AR DSP, n scanning lines Y (Y1 the
substempedimestgnal |inE pixels PX substantially in a
di splay unit DSP 32 inches (approximately has, in the
di spl ay unFtGto%YAF RofABESREBAY VoA 6ar~exxlgXning the
Xm forneg alon%, 8 columms on the substrate, mx n
swi t chthf e BReALRERE, gand{ hf n2 VL&Y t FRRsPEPbRER 1Ry the
arrangggapear the intersectio the c ondi n

s of rres ,
scannf ng f%%%hﬁp%n%eE%??%s%Bﬂ%?ﬁgcg?@ﬂﬁfsI?ﬂ@sS%FE hing
5 i ndivi4 Lxeks, . X ' el ec P )
connectggé?gétﬁg %ﬁ??c i%ﬁng%éﬁ%%tégs§é8§%§ f%%effke.
On the othetghand, iEhg coHBLBERSYPSLLAt e -
single counter-eleétrode ET gng t he %?keogiégﬁgaﬁnlng the
.d'Sp'@yiﬂﬁlém5§ﬁﬁm§h€,C@M@t§§'§|@9&%9§8r5§§§999§§§g19he
the pixel electrodes EP of all the pixels . In a
peri phelatioeghop BXTwedntVeded sphay amdta DSPspl&e image
array substrate AR integrally has a scanning line
dri visagsplaygedtorYDa cohsmera gdut bt £ hendd scanning |ines
Y. The driving printed circuit board 100 15 includes a
10 control | erFTNT, Lpoherasupphysbowingt agnoheshexanplandf the
the like. The controller CNT rearranges video data in
a pr efef BRIPRVUC P Hekhe e heebs deprering thhe héigpkay unit of
arrangenent éﬁo be described later) unique to this
enbodt Mt SBHYY ot PtiEe FHERY cBil SinkREe 3 Geor i@, toothe
a polarity signal, various control signals, and the
Iike.P%ﬂ%ys%%%%$H%e??he driving circuit YD is forned
in the sane S e i tchin I nts _of .the
pi xel s, gene?%[;\etosgcg%’go r iffﬂr}ngcsa\é‘%r Hal® ?)cﬁ'ec gtme ijﬁbve(rhtel%

15 Switching gl &f@mé}, iséé%f%@e&}?ggt quw&%gﬁar?&ﬁcgﬁ%gﬁay

line Y, and sequen y outputs driving Signa

the niseaddl bt RSy Yo dNgderedhibiSd GO E Ob £ Ofnd ggresgnt

controller CNT. The signal line driving ICs 1

generateent 160 wiUNabs €Os5ELERONWAToW Ovidie ¥éfePeklad aco the
rearranged in the predeterm ned order by the

cont ratdempLONTi nandrabi npderat ticowpmttiod dfsphey device
controller CNT, sequentially outputs the video signals
to thermygi gnadttiteshedatn trhentioned B¢ ewiehsinhely
swi tching el enents SWof the individual rows are
20 t ur neaPHL 3o e | 4% ngn s Ry sSulteisetpiemich fdenpixeflat
el ectrode EP of each pixel PX 10 is set at_ a pixe
pot erff+ 2P L 0ri¥8hehdi gl 1 thec vy Hed! sdbprtasudpriesl will be
vi a tge corrg;ponding smﬁtchiﬁg el ement. SW

xplained as an“example of the flat display device.
As shown in FIG. 1, the liquid crystal display
device is an active matrix driving type color liquid
25 crystal display device, and includes a liquid crystal

display panel LPN, driving printed circuit board (PCB)

100, and the like. The liquid crystal display panel



The signal line driving ICs 120 are each allocated to

a predeterm ned nunber of signal lines, thereby 15

form ng sections XDl1, XD2, ~~~, XD10. In this

enbodi nent, 10 signal line driving ICs 120 control the
correspondi ng sections. In the liquid crystal display
panel LPN having the above arrangenent, the surface of
the array substrate 20 AR and thé surface of the
counter-substrate CT are covered with orientation

films. Also, the array substrate AR and

count BF¥sapdt dai el 0T arénbddecédcwithbohedsliPPases connected
having, the orientation filnms opposing each other. The
arrayV§%b§§P%t%aﬂﬁlﬁﬁdpé6bﬁ€@r1£98étgh@e CBagh &EB 110 is

adhered. via acer, and a predetermned gap is

forneabB%fﬂggnggh%ﬂPn?hggl?qg?@nﬁiy%%%F fayBingQffsl20 on

made of iquid crystal conposition. containi '] quid

10 crpstor Ha e c b dar Sa RAT HefBdp b rmit Bt hilnfre
sthe ofi | i r S te A d.the

orienta??%?£?§F%$o#g%ﬁ%cégﬁn?ér?%%bgsﬁgig %ﬁygkégedlSPlay

that pheeliguidveaystab. di sl ay; 0aebo LENSndESCIbOCH; 1n

above can be constructed as either a ?e lection type

di spl acppnednahishndtspb ays +RBOLSI PYn§ehLLht¥E! ¥ircuit

reflecting anbient |light, or a transm ssion type

di spllaya paned 0 why céo tiepl ay sot+ nelgesl bye sel BTt hygyy the

transmtting light froma backlight. To realize this

10 setbgnaleliré|dcivimgoiCs rAd@ndssi ommnédieed i gali the TCPs

crystal display panel LPN includes a deflecting plate

10 or " phbk@ #nfEkienerbelbienbn tihe oigeal slifacdrbiimg ICs 120

| east one of the array substrate AR and .
count®F¥uBET? B €MnaPLed o Hakelt@ndd @rsptaly display
possible, 15 the liquid crystal display panel LPN has
stri p%a-‘%?ljaée%l\] B%Yo?h%‘? | Rer&latst h@%g) priHarys cdl P spossible
e.g.,, red green n east one_of

d bl cat | he .
arr ay"SubsT TR B AR %os%%rg%ltg l-rg%b%ﬂ‘éjtrég cics I#Qﬁ‘?”sth
nmbodi . trate AR 20 . des.th
erbodl ROy e B Y. SUBPLLALE AR 20100 1eR oot a1
1o the disghayy Upide Dby Thatcis, M@aﬁ*}é&éé&!‘! ng -
el ements SWare connected 1o the sane scanning line Y

to forma TiRW Iiqhidt Bt $s€aPOMI §BNhy PakOWSLEN ({hciQdes
rn) are fornmed in one-to-one correspondence with the n

25 scanniay i nEsstr{td AR, YN)coud 58k - $lss thr Své tehi g ch
el ements SWare connected to the same signal line Xto
formeppdsed Tod lmray suddctatd MAB, eadddd NEiduidnerystal
switching elenment is connected per row to each signa
l i ne daveand-@/ze ki bethwern ef eareant sa BW ilos i ange R harod
two pixel colums are connected to each signal line X

20 | n t FFQUMeRTreTUP S tea B rCBwni t TS Nl @liedrest wstear e display panel
connect ed, by the sane pattern to all the signal |ines
X regdrl B Heufeteita hidse Shik b by B eprieantially

contribute t so the capacitapces of the

di spl ay,
| ndi VTR Gl 4 (e Todi e b SqUAPIay it DSE
o v B L T e s S R < By

are f éﬂbone-to-one correspondence with the m
signal 17ines X (X1 to Xm). That is, the display unit

25 DSP i's nﬂdﬁh@fafﬁ§%"§@B§€£a@@|Aﬁ”ﬁbéﬁ f@C@hgfdfggfgynunit

pi xel s are arranged.
DSP, n scanning lines Y (Yl to Yn) formed along rows on

the substrate, m signal lines X (X1 to Xm) formed along
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15 Furthernore, the switching element SWin the Nth
row rN of the Mh pixel colum cMand the sw tching

el ement SWin the (N + 1)th rowr(N + 1) of the (M+
1)th pixel colum c(M+ 1) are connected to the sane
signal line X. Note that each of Mand Nis 20 an
integer of 1 or nore in the exanples shown in FIGS. 2,
5, and 8. In the layout shown in8FIG 2, the switching
elements SWformng the first pixel colum cl in

odd- nunbered rows, such as the first, third, fifth,

~~~, 26lppns, car eheodnkbstedtep mhe si gmatching Xlemants
the first colunn and the switching el enents SW

forni hg-Fhe 5BEBNELpRxBragsiahnre? FH eveanaesbesad the
rows, ,such as 12 the second, fourth, sixth, ~~~ nth
rows, TBFBL 88RhiRPEdOf ot PReCoF REPONFARI XICRRANLRG £ipgE ¥
col um, . That el emept s, SW gonn

fo tHEMdane 5P ghat T rhesaoes L L EPRAT I 3% af PARGLHSF § Pixels,

two pixel,.c Y 9t [O

arraﬁ%eﬁentﬁlyﬁg n}§C§rg¥gal%§ g?%%%n & E%bf%?%1%ﬁlF%%lng
firstepixeht §05MMagh fHE £oppected to the signal line
X1, and the n/2 switching elenments SWformng the

Second pi xeh €pkuUABhEZ ﬁéﬁdf'thaéan@Qrcgﬁﬁgﬁkgget@T has
the signal line X1. In the layout showmn in FIG 5, th

swi t chi sgnel eneotst SV & be st ngdé heT f kgt tipk Xel k60 WMPhe

cl in odd-nunbered rows, such as the first, third,
fifthdisplayowsitabePconneet edubvethelstynadie| ENeopRBoses
in the second 15 colum, and the switching el enents SW
forn1ﬁ@ethéxgéc©hﬁcbr&@$schuﬂﬁ 22l i nheveihxalsbex ed

rows, such _as the second, fourth, sixth, ~~~ nth

rows, are éﬁnﬁeﬁﬁéépbér@hergggﬁalDCTn@fohEndtﬁElay unit
second colum. That is, the switching el enents SW
connetld t et%%r§ﬁn%u§$bﬁ%Tez%Rl%%%e%F%lbYt%@ﬁaﬁe$9annlng
arranged in two g u n every other row. In

Thi o SFPangerbred Sheciss i eeRnsted chntiae Sy Scamning
form first pixel.colum cl are connected,t he
S|gna?9T%%2YX2 fhedd¥th%92p§h?Y%% %br%V% e??%r%wygé

form 0 0 Iar
conne{t:]%céiczllliI 58 %egg?g%éfi??n%ﬁgg 5$w %u?lgﬁ%ﬁﬁ (not

in F'éﬁo@n%th§n§mtﬁ§hlfﬂe lﬁhgnﬁer félfy¥f@ﬁﬂ1ﬁg%£9§nges

first pixel colum cl in odd-nu ed rows, suc

the fv1séo ddtsidinfafphedeterfiOMSd GF&£0IMELEESri®nce with
the signal line X1 in the first colum, and the

Swi t chiveigo Bk elreat sa:Syéfentn igo the deseciined pixedr) unique to
colum c2 in even-nunbered rows, such as the second,
fourtthisismipodimenint hamdwsytpues comaect@rrangedievideo data,
signal line X1 in the first colum. That is, the

swi t chi PRyl @F Ehens 598W conmeteed conthel s@n@n@l@naand the
line are alternately arranged in two pixel colums in

10 evet¥Sother row "In this arrangenent, the n/2

swi tching el enents SNVforn1n§ the first pixel colum
cl are conhB®t8aeRbifel sPGnAriVing SArcahe YRels/ formed in

t | enent th d |
22 or S I § S5 L oMLt et b Th T GHATETT hesSathe

pixels, generates a driving signal for driving the
switching elements SW connected to the same scanning
line Y, and sequentially outputs driving signals to

the n scanning lines Y under the control of the



Al so, one pixel colum placed between two adj acent

signal lines, e.g., one pixel colum placed between
first and second signal |ines adjacent to each other

are made up of the switching el enent SWconnected to

20 the first signal line in the Nth rowrN, and the
switching el ement SWconnected to the second signa

line inthe (N+ 1)th rowr(N+ ®). In a structure in
whi ch one pixel colum is placed between two adj acent
signal lines, one pixel colum is 25 desirably forned

by cofpetrphyenl1iNEwi tching el ements in odd-nunber ed
rows formng the pixel colum to one of adjacent

si gnal Iin@ge(ﬁlénalalép@néerﬂﬁ@ pFacédlabengratgqvideo
one side of the glxel colum), and all sw tching

el emeRt 87 1S eGRAL ﬁﬁﬂﬁ%@éagrBﬁstF%rﬁ%ﬁﬁotﬁ@tﬁlX@Prranged in

I h h
Co.un@h%oe%aﬁagéFﬁiggﬁl8£§8ra$ ?h%ogFﬁ%}ing%NBf and,
h I h FIG 2 .
SEh: p?ﬁg coﬁ%nﬁgg ro#o?%eggnp¥8H£ﬁsgg§% %@Fmegﬁq?ﬁ%tlally

S'gnabu%#ﬁ@s*@hé”vi@@oféi@ﬁafglUgntﬁgdmtgfgﬁégnfinégnﬁ at

X2 in the second colum 15 nmade u
SwWi t chhagt ehengnks WY 4R EQQ”@&K@QhIQth§eﬁéBB§| WIag the

(one signal line) X2 in odd-nunbered rows such as the
firstintbhviduati fohs sre tovSedasd bHedpi2isg ¢ hé‘gs
el ements SWconnected to the signal |line (the ot

si gnalohseelexilyn evenplirberetetonsdsueh as éheh plxel PX
second, fourth, sixth, 15 nth rows. In the |ayout

10 showni$ nset @t 52 PhéeblR@te@bi@hncgﬁre$p®n@xagpte the
pl aced, betmeen the signal line X1 in the first colum
and tHedeP RN neundliedt Vika seeneoeoe epend sngadel tiphing
of the.n/2 swtching elenments SW20 connected to the
si gnaf1FPHRC (We signal line) X2 in odd- numbered rows

h h f fifth
:aftcﬁ?n; %héi%gagwéﬁgﬁngﬁf%ahgo?¥%elgﬁgﬂ5? ??ﬁé allocated
o thEd CERReEOr e e Ak e B GLINEL ST Y ARy

15|ayoufo§ﬁPM@ é@c€18%88XDihexﬁier Cghﬂﬂp C%kltgﬁf% t he

exanpl e, placed between the signal’ I'ine X1

firstegObdimeand 1@es§%SQP|llﬁ@ed¥¥viﬁgtf@sSf@@ngontrol
colum is made up of e n/2 swtching el ements SW

connechedcd oréfgost gngl sétneofone signal line) X2 in
odd- nunbered rows such as the first, third, fifth, 5

rows, and Thethé2lswitdhtngsebenensslSYV pansecleN having the
the signal line (the other signal line) X1 in
evenndipbes eadr rangenemrh, ash¢ heustzomdof f Ouetdirrsy xsbstrate
20nth rggsénd the surface of the counter-substrate CT are
covered with orientation films. Also, the array
substrate AR and counter-substrate CT are adhered with
the surfaces having the orientation films opposing each
other. The array substrate AR and counter-substrate CT
25 are adhered via a spacer, and a predetermined gap is

formed between them. The liquid crystal layer LQ is

made of a liquid crystal composition containing liquid



In the display unit DSP having the above pixel 10
arrangenents, dot inversion driving in which pixels

adj acent to each other in the row and col um

directions are given different polarities can be
performed by supplying video signals having opposite
polarities to adjacent signal lines. In this case, the
signal line 15 driving ICs |20 ol@ put video signals
havi ng the sane polarity to the individual signa

lines for one frame, i.e., for n horizontal scanning
peri o85Y¢bat Wmetereibsseanhetdgiperhedyadufongedhbehwaen the
scanning lines are driven. 20 In the Fth frame (e. g.,
an odAf AtHbRF&anf fak®) Off BheerbhpY esubpbratgnaR phdethe

driving,l 20 tput vyid [ I it ith
S 1188, LGPl 25, opL AL i S oL AL posiiLve vt
o0 murter gl oL 8RRl e a0l LTSS Mnalhon

~~~, and out put "VI Si g

5refer&@ﬁgriﬂe&h§?59éeégﬁcgﬁsggﬂ gﬁ@?%%ggg:?ikﬁgizgn

even- nunber ed col umms, suc nes

X4, rdf1ébE0eni e ) i £B- -
evennunber ed ??aﬁ% Qf%%%%af%gﬁgﬁéi2$El§$a%g?p%%gs images by
signateléoeidelyi pgri&sc 129 oubperht Vi deR: si @Pal Stransmission
negative with reference to a reference signal to

si gnatype néssphap patle Nunhetiedd CObLAPS, iBai§Hs Ayt H8lectively
signal lines X1, X3, and output video signals positive

with tefrsehteing thehtefeoengzebscighbdht o sTgnadalinesthis

i n even-nunbered col umms, such as the signal |ines X2,

10 x4, ~selqpisvemkesleot horoer i yarsibss tenyi tige ahtiquid

15

20

25

frame i nversion 10 driving ﬁossible in the display

unit ERPStak dbIRtRherpaDbvebN witdludepeztdebledpel nanplate
signal _line, the_signal lipe driving IC 120 outputs a

vi dec”BiRjpate h‘gljvfﬁ%g?rﬁ%e s%ﬂ%t%o?%ﬁl??/ ‘P‘h‘}e%.@@¥g‘?%‘é of at

anme one vertical scannin eri ,_and invert
iS thjf(aé‘%%?aéri1 yo%ft}t]%leaﬁlf%%os@%@%%‘f’)t? Inzglgé‘?:rh‘?f?%lh%%/e%ys
this i SkPN jvin the nunber_of tines
of su PohrHBCE of 1T nvek T nocd HE 61 <01 7y O 1y R ebbLe.
ign an: be; s e t t .
o T oh B A e raed f oty YL LR gurgshaved
scanntého20f PEEé P8l &0 ©REde VSFIRER] SSBORE NG PST T Ofdy,
Therefore, the load on the signal Tine driving circult

can bgrée@ducetd This, nekest i 1ePOSSoid €0t Ocied | M AR Esubstrate
insufficient charging of each pixel, and prevent

det erABrand crowité¢hresubsptatye quml ity. It is also 25
possible to sinplify the arrangenment of the signa

line drivihy ethisuenbodimenecr eageathey coshst Fatet AR

di splay unit DSP having the pixel 17 arrangenent as
describetiddoviele \w el tatda hasd et conpensat eth fBEGDHY 2, 5,
taki n ccount_of the relationship between the pixe

arra htimnd ¢ i Hex0laprwel endoRli neftat wigd Pee m switch-

descri bed in detaié below. 5 Note that in each , ,
enbodt HEMT L MED8Y FLF LD TR F e stO 1EBBEYreetrayrigry line
filt , 28 lue color, filters are arranged in

t he ?%?tn? g#w%%r%p%%vpp%'r alfeltl?loster{% ?ﬁl%?n%’ol%nﬁ%w? e (rl to
t he er ; !

Not eo%r?)soa%]afﬁli(nﬁ@%%)l%ﬁéb&g%?n%?e S%é(j%é@%%ne%% e‘)r/\i% the n
each ghxelid® Dines Iy) (YNAiSaESs, a switching el ement
connected to a signal iine (e. g., "X1") having the

sanme nunbexls&urtermosei ¢ €19l g t dBdmé it £1 685 afe donfdéted
10, R1, R2, w, R1280 correspond to video signals for

red pixetlss fGime @ignal NndSL28¢b chsrespanitkd D vbdem c.
signals for green pixels, and Bl, B2, ~~~, B1280 -
correspond to video signals for blue pixels.
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(First Enmbodinment) In this enbodi nent, as shown in,
e.g., FIG 2, 20 a display DSP conprises a plurality

of pairs each including two pixel columms, i.e., the

Mh and (M + 1)th colums adjacent to each other. Each

pair has two signal lines (first and second signa

lines) to which video signals output fromsignal |ine
driving 25 I Cs are supplied, andlbne auxiliary signa

line electrically connected to one signal line (e.qg.,

the second signal line). The display unit DSP has m

si gnaln th8s| embedimenhi chnei dedtshgngl slamensuppl cednected
and m 2 auxiliary signal lines as a whole. In each

pai r BELt hevdFspfaghupignmbplaseddscangded/absvétching
switching elenent .in the Nth row of the 5. (M+ 1)th
piereiﬁﬁﬁﬂﬁsn§W05ﬂﬁ@&F@de?6? gigtwot RéxsbceAdusngnare

line, .and a switching elenment in the (N.+ 1)th row of

the MR P RERlc b URACR o> CORRLCt b2t & ¢ hhadi Fi BRyner, the
SO LhDEHLSno\ sy BheSt ALeaLl,SOPREchotih2 Lt paceern
n whghathecRuxbibasy 818081 x! 108a-A1EsL SEODALCAEPCLhese
and second signal line are arrang a In this order, an

the asittRIygsSéggabnts NEoRPH: SEEONESHIBRL ] NSoaERe

el ectrically connected via a bypass |ine, each pair 15

i ncl udesaai tanseés poretheol vty pliageds bghyeeni 18€ can be made
auxiliary signal line and first signal line, and a

seconedpa ket o cebkammophacedahet weenotberfénsé anddisplay
second signal lines. In this case, switching elenents

in théefeess aad seconevenied. cohunmsdifigi e Mtpixel columns
20 are connected to the first and second signal |ines,
respet (el {0 @AY auet Eprhed el eneme stoTondecdirespamdence
second, pi xel colums of the (N + 1)th row are ‘

conne®t By tR° tReS1IRGti at5esi Yne¥li taekmhd That is, the
signal.line, respectively. 25 Ip the layput shown in

G oY oRARET et a5 Vhade Kot M E o kel Caidnas in each
secon i col jacent to.the first pixe
cpluﬁﬂfc_%ﬁa?ega#gg?fg §9§9a?%a?%?%'pair,_a si gna

1ne X2l nebPenaeropd, condTl, 206, AR AUKLILAL Ve BAtye Nen
line X2S are electrically connected”via a bypass™Tife
BPl?-:JWer@!d§|tﬁ@!M%EBﬁﬂxéﬁ P aGRd BRTAREN fdesyitching
auxiliary signal line X2S and a signal line 5 X1, andl

the pixehegolsUMmic2chs piaced) between: tiner sj gne¥ 4hdes

X1 and X2. In the Nth row (e. g., an oddnunbered row),

a sw tht ny) eh eprend 1 | ¢o Tden pd Kel + cD) ure CdonSected to the

connected to the signal line X1, and a sw tching
el emeamé nsidwma bi kishe 6l uioto? tilsatcormectel M atdeN 10s
signal line X2. In the (N + 1)th row (e. g., an even

an integer of 1 or more in the examples shown in
FIGS. 2, 5, and 8.

In the layout shown in FIG. 2, the switching
elements SW forming the first pixel column cl in
odd-numbered rows, such as the first, third, fifth, -,
rows, are connected to the signal line X1 in the first
column, and the switching elements SW forming the

second pixel column c2 in even-numbered rows, such as



nunbered row), a switching elenent in the pixel colum

cl is connected to the auxiliary signal |ine X2S, and

a switching element in the pixel colum c2 is

connected to the signal line X1. 15 Simlarly, in a

pair of pixel colums c(m- 1) and cm a signal line

Xmin the nth colum and an auxiliary signal |ine XnS

are electrically connected via albypass |ine BP(m -

1)m The pixel colum c(m- 1) is placed between the
auxiliary signal line XnS and a signal line 20 X(m -

1), abdet becpndel fooktum sixtk, plracettlbetaveen d4ie connected
signal lines X(m- 1) and Xm In the Nth row (e.g., an

odd- nbfbeRedstewpl Alsai Kthingteeefensti aolhwnpi x8hat is,
colum c(m - 1%,is connected to the signal line X(m-

1), ah@caS¥WrtlhnggeerraRhe $H ¢ARnprkef pg EbeusAmensignal
is connected to éhe sjgnal line Xg\,ln the (N + 1)th ,
Fow (6175, 38T LLEROREAbEr B PBUFS &SP CRFREL cFehuRps in
in thgvgk§e£tﬁ8¥unn c(m- 1) is connected to 20 the

auxi | rary” signa T he XnS, and a switching elenent in

th i xel | uge ' t k N X
(m-P1 PR T SrSERBEG rene “ab2SRBuR M kol BEefigues

and 4gwSrbhei 849PRL Fingt dpi¥ingc) Csnhave §r§4908h'é81£éd to

channel s for outputting video signals to 3,840 signa

li nestiXd &0g¥8840inangdl | nghddend On g2Chi, 00Sh 3B &£ 0enf@Os sw
each allocated to 384 signal lines. The display unit

DSP i Sosubsy abhé aséyofior el ntoldln ack est@anguhalarly
shape whi ch displays inmages, and is defined to have m

10 pi xel cenvhemnedi no etled oigmhl chimepXkel s are arranged.

15

20

25

In the exanple shown in FIG 3 (and in the exanpl es
shown in FIGsthe dapooy, sBow8a0ipi KeE. cbl ubhe $wohthheg
first pixel colum cl to the 15 3, 840th_ pixel colum
0384oef%fﬁ%lwes‘&i SprBinanthe DSPrst npi kel prebymn cl in
arraqgﬁqgnt as shown in FIG 2, a controller CNT .
r ear rANGeRURR e d5PES s oSt HAt 2% YhRebl §Fgnathird, fifth, -,
corresponding to the first pixel colu IS output to
t he ff?@?’s?g%afOTT%%t%%dt% 9$%e%l%?@ﬂ2}l%% P Lfe second
corre i ng . Pi X M. S oUut put 1.0
t he s%%on Si %Itrllgl {}F%‘ ngﬁﬁgﬁl% %Jh%lﬁ%l%rlﬁ n%w a{o%f Ly e
drivi88:sh@ndl 45 QML RHL &P £ SCAONLDGLEPE T Aol MBy 46
row, and a video signal corresponding to the second
pi xel tig®! sdoh@, Ofb@EEh f Osikenfirst rdirgnalwd,i e ANb iR cted
a video signal corresponding to the first pixel colum
i s out@uthé osidweaserome 2 ghal thé neeboid @dlihe. tiThag is,
at which a driving signal is output to a scanning line
21 i nthéesyNehing hefamenhaiWi sonnectde exatipd es{me =signal
3,840) shown in FIGS. 3 and 4, a switching elenent in
the NEIN o ¢ e2 gt eramt oblyl- aondeged inwwofpikxel ptxkimns in
colum c1 5 and a switching elenment in the (N + 1)th
row (®VeRY ,CRmeeVEY nunbered row) of the pixel colum
c2 adjacent to the pixel colum cl in_ the display unit
DSP are cohhetied ?gr?%%e%?@ﬁaltm?n%/&1$w+ﬁc?h?% pigments

t he controller rraqgﬁs vi deo dat a

| N .
L I LR A AR
[ t ' ] 1 at the tim t. which
Lo LI A8 2ol L 0l 2D, o

le, Y8o rnfPag Wie é@cé%}% &Qef%zt@rpg ﬁgég?eg%%fﬂpﬁlf

or the pixel colum S outpu
X connected to the signal line X2.

In the layout shown in FIG. 8, the switching



15 at the timng at which a driving signal is output

to a scanning line (e. g., Y2, Y4, Y6, w) in the (N +

1)th row Likewi se, a switching elenment in the Nth row

(e.g., an odd-nunbered row) of the pixel colum c2 20

and a swtching elenment in the (N + 1)th row (e. g.

an even-nunbered row) of the pixel colum cl in the

di splay unit DSP are connected tb3the signal |ine X2.

In this pixel arrangenent, the controller CNT

rearranges video data so that the predeterm ned video

25 sighane@si SWolbpumingothbef srghapikehecXPumh thein

timng at which a driving signal is output to the

scannP@g-hipeeredgrowyl, sygh &5, the~firatt hehNed, ronfth, -,

and the 22 video signal Rl is output to the signa

line X@"at #Fe EPANAGLaf WA ERcasd#PN9ingigeghll insthe first

output to the scannin line,ée. ., Y2, Y4, Y6, W) in

Che. (K115 nRPdwEnS SHEC hoet f IReHS P leEo ST iRl she

Rl an u t he signal lines X1 and X2 at
5diffe§%§%“?i%$%%% %?%u Pif ré%teﬁ%??%%%?%Feécﬁﬂ%ansuCh as

perio i S ang. ural ly v, e sare

poIar??%.éggégghugﬁﬁféﬁ'2§%?€%ing’efg%gﬁﬁgiéaNﬁr1t?ﬂ?ne0ted

Nt h 1@oaﬂﬂe(§E§n&itDiﬁ@“§1Ointbﬁepff§étpe$ﬁﬂﬁn? Prxet is,

potential corresponding to the Al so, switching
el enetlie SWithihe Ménsovs of tbendbxel €8 LY §2mar8ignal
set at potential corresponding to the video s 15 More
speci lical dye shecroatedy| erredgedeisetwatpyk€Bocolumns in
signal RL. and (N+ 1) th a pixel ignal GlL. CNT

10 rearrengey otllep dava into Rl, Gl, Bl, R2, w, R1280,
G1280, and_B1280 at the timng at which the scanning
line in thénNERigoRrfenggmentn bld- ndAbevetchony esements
driven, and outputs the rearranged video data to the
si gnafW 2B Fnied dEh&i hyrsestixnd cobwar ¢} nerer¢opmgeted to
ICs serially optput the video signals Rl, Gl, Bl, R2,
Rlzso?h%l%%f}agn llmz%gr t¥NE heng| @Z%u syihehing, edements sW
X3, W, 838, X3839,,and X3840, respectively.
SubseLoEI 19 DR BET b HAFL R Ebpenant Ss° 101 951y
t he vij into Gl, . Bl,, ~~~, B1279, B1280,

15and Gﬁgﬁﬁegﬁéﬁh%8t€%$n%lgga%;?%%eg%%'scanning line in
the (N + 1 ro e a - N d IS 23 .-
driven, an lgafpﬁ?é ?%ée%eg??gﬂ%egﬂggégob%gyge%otYﬁegdjacent
signakighae drhvinge!&s, Jhe ﬁiggﬁlcéiﬁﬁhCﬁégé@& b&Bueen
serially output the video signals GI, Rl, R2, Bl, w,
B1279%1i P28 d aselc&AR 891 §9al heiségnadijdioes vd, c3@h other
X3, 5 X4, ~~~, X3838, X3839, and X3840, respectively.
By repetinadel yp pef f onei sl t el adpoyeeséghal ptocessteag to
after that, the unique relationship between the |ines

20 and pikel farsangegmal 1ineohpersatioh f oow byNt hendi deo
signal output order. 10 Al though video signals of
3, 8405'pi kel 5ngrel eeeiientW afPyneetpdt te ot hdesscsad signal
signal ,lines as described above, for each of 1,920
vi deot Ergnht e s (Bathl) Hel ¥eW ng (Vi teb) signals of two

adj acent pjxels,_ video signals,of t wo leels of each
set are aI#%rﬁa?BF?Cture n which one pixel column is placed

between two adjacent signal lines, one pixel column is
25 desirably formed by connecting all switching elements
in odd-numbered rows forming the pixel column to one of

adjacent signal lines (i.e., a signal line placed along



15 rearranged and output to the correspondi ng signa
lines at the timng at which the scanning line in the
Nth rowis driven and at the timng at which the
scanning line in the (N + 1)th rowis driven. A
polarity signal POL is fixed while pixel 20 potentials
are witten in all pixels of one franme as descri bed
above, and its polarity is inveri4€d in each frane. All
the sections XDl to XD10 of the signal line driving

| Cs out put video signals, having polarities controlled
on thengasideopfthbeppiaeltgosignhl PO, ald 88ithking
i ndi vidual signal lines. In the Fth frame (e. g., an
odd- nBHBREREST tAnBYSNFBrMeRBAPI BOWS hECPpBLAgi tesPpgnal column
POL is fjxed at H GH 24 On the basis_of inputting
of thEopBﬁ%r?F9€§i@ﬁthﬁcidﬁ?ﬁ%ﬂta?lgmﬁiLl%ﬁ%sséét?ons

XDl to XD10 output relative osjtive videop signals ,

Yo si rarotPReb i BIRCTOnbered Ehruhas: apges OF the pixel

rel atLyel egative video 5 signals to signal lines in
5even-%§§%%?gd colums. Also, inthe (F + 1)th frane

(e. g., anygv u )ifo Wi BQ .
frame, thelgoﬁggi?€9§?gngﬁég§Ll%sk#?keg’aFH§C5§Q8% FREumn
basi scof toputkanglef bhechl! BELfi¥esi ORE! sPGhafi Xefeak1 in
LOW the sections 10 1 to XD10 out put relatively
negattve video scymahsah® the sighnal 1inesx2nifhehe second
odd- nunbered colums, and relatively positive video
si gnatslumnt he sagaahpl| ofieshé nntheseveck mgber @dents Sw
columms. In this manner, dot inversion driving and

10 framecasnéaved stontie i 91iogahr binadéopossiphal I Beepnkl2 in
Enbodi nent) In the second enbodi nrent as shown in,
e.g., MR UBPeedi 5pVays P dasthe sfimat, | thbsdt ofifth, -,
whi ch vi deo signhals ?utput fromsignal line driving
| Cs af@"20 {WPptied?/ ant bheh haki ¢ Fargns gblhl copmected to

electrically conpected to one predeterm ned signa

i ne. “% ?h%n%fsg+%§ EE?? ?gﬁefi%%g?%{gll%egm%?ch?nﬁven'

el ement i e + h_row of _the first pixel colum

i's conn%ﬂ():?]é%&]t%&{q\%es%%ktéd%% e%r(lE n&d- i gha o‘llﬁ‘llé’, St
15 SW t chijng.gl,ement 25 in the Nth row of the nth pixel

colum is connected to the auxiliary signal line which

is electriealtyeconpsgctednbont D ?f@geS?rﬂb@egi§é%néﬁlumn

line. 25 For exanple, in an arrangenent in which the

firstcsj ghot &iaeplSLCHNECSH It wééMeshe~sigmiD Bigoak1 in

line, and auxiliary signal line are arranged in this

or derthanfli téie @vikirhh afyd stigoadidmae ange fX2 sin stigwasecond

line are 5 electrically connected via a bypass |ine,

the fé¢obtmpi kelmadt unm o8 phaced betiveemi tdnee Iemesnt ansiv

second signal lines, and the nth pixel colum is
20 f or neePRENERD Ehethe hsbyumhl linee(emel algmal akyne) X2 in
signal line. Inthis case, inthe Nth row, a sw tching

el ene?PRATOUTREEPR FPWStSEFkeds cot@inhl Fst cornbed edf i BED, )

t he second Si%ﬂﬁé line, and a swtching elenment in the

mh pfXEF NS shContiett SR 1Y $HENe&S | $hr§rRReMeed to

li ne. so, inthe (N + 1)th row,,a swifchin | erent

e T gof Un ¢ S EErdedll 1R Raf flteven-

sign L he d i £ chi g nt-in e nth L

pixeﬁé%%§%%%&i%0@%n%éggzg t€$$h%§%$€§%i%%%fé$1n%%x?%’ !
o5 the layoutoshown in FIG 5, in the display unit DSP

signal lines X1, X2, w, X(m- 1), and Xm are arranged

in order oygertp:CoLYSNE, sRPfnanapxtl i grycR9 ?iggﬁlcolumn
line X(m+ 1) is placed adjacent to the signa

cz2, for example, placed between the signal line X1 in
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line Xm Also, the signal line X1 and auxiliary signal
line X(m+ 1) are electrically connected via a bypass
line BP. A first pixel colum cl is placed between the
signal lines X1 and X2. An (m- 1)th pixel colum 25

c(m- 1) is placed between the signal lines X(m- 1)
and Xm Simlarly, an nth pixel colum cmis placed
bet ween the signal line Xmand alXiliary signal l|ine
26 X(m+ 1) . In this case, in the Nth row (e. g., an

oddnunbered row), a switching element SWin the pixel

col unhhel fisstonnéunedand the signal line X2, if6 @he second
switching element SWin the pixel colum c(m- 1) is
conne€PedMp ol g headegnal of i hlee Xay 2 apdibckingchiagents SW
element SWin the pixel colum cmis connected to the
auxi|?3?9e§F§ﬂaF°|€ﬁ% stepalijingn(ppe ghgnal)ihnedpw2 in
(e.qg. n_even-nunbered row), a _switchipg el ement _SW

i oeeRer BB oT e ere¥iaeorfEctensto thothirEitch,
signal,{.Lne , S\ % chi Win e pixel

col urr%ov(q:%’m é‘%qi)t?% Pé\né%nge"é?g%ﬂf%gfﬁieegleﬁégl é\ﬁl ﬁgn%%?d to
1), apglea Lt chi e n i D pi cplu _
is conﬁ%c?ﬁé%l\h%g %ﬂ‘ges!(@% &f%\é %ﬁn%\% %%ﬁ%%eﬁegeﬁnﬁ%n
enbodhiepéra8 s6PYNshBh FAES hE 388odq, theusignalikine ...
driving I Cs have 3,840 out put channels for outputting

vi deonshgnaks.to 3,840 signal lines X1 to X3840, and

i nclude 10 sections XD1 to XD10 each allocated to 384
signal |inés.tR8 dnspheypuxet BEPangehrgtthAs sbows phxel
FIG 5, a controller CNT rearranges video data so that

a vi debrangemenicor réspohalvengs i on tdeivimg pixebh toh upixels
Is output to the first signal |ine and a video signal

corr e3pbrethy £ eheh fPEREr piketheofemmng oetwur dbrections
25 the second signal line both at the timng at which

a dri¥F gL ghatt SeheRpurC1r B sRanfAmgRe i PR forned by
Nth row. and a video sj naiﬁcorres onding, to the | 27
firstSPrRey 11 THE? sS b3 P LB%"PFI% PRRPTLEF grateFihkes to
and ' [ ofresponding to the second pj xel ,
col u?raﬁ(yjagj éaflrcl:‘k?en%ﬂ?oafh{el?? 5t %ilx 143 of iy igh% et ptine
the s [ [444n e.1lm which 5 a
drivi C%gp\g%%a?@$sl%%t%€&%€ ?%‘%:%n%%%%?i’gn@%n? htghf N

+ 1) thorom tJhad ¢15e ixﬁuwfd@%lan@i&lmﬁﬁﬁ"%%f@ﬁémframe,

in FIGS. 6 and 7, a switching elenent in the row

(e. di.ean osiel-mMuder esht HW) s@ink Rbee] o &S| e CR8AD: cal

10 and a switching elenent in the (N'+ 1)th row (e.
9., acavemquibeled) raning wiecpixedcHolimg Tindd are

the display unit DSP are connected to the signal line
X1 amdra@oxiliary signal line X(m+ 1) (i.e., X3841).
The signal Iine X1 and auxiliary signal line X(m+ 1)

are 15 el ekrrilal Fyhchnareet e i a sheodypassbéred BPame),

In this pixel arrangenment, the controller CNT

r ear ravg X IIRID delta Sordhtlneideby ignkts BI2Bodput

t he pi Xfl col um, c3840. i s ou‘u)ut to_the signal line Xl

at t he T7% TPt - Wi Th & o i WA Ty SRR $R turputeterence

Scamﬁfghéir¥% signal lines in odd-numbered columns, such as
the signal lines X1, X3, '+, and output video signals
negative with reference to the reference signal to

signal lines in even-numbered columns, such as the

signal lines X2, X4,



20 (e. 9., Y1, Y3, Y5 w) inthe Nth row, and a video
signal RL for the pixel colum cl is output to the
signal line X1 at the timng at which a driving signa
is output to a scanning line (e.g., Y2, Y4, Y6, ~~~)
inthe (N+ 1)th row 25 Likew se, a switching el ement
inthe Nth row (e.g., an odd-nunbered row) of the

pi xel colum cl and a switching enent in the (N +
1)th row (e.g., an 28 even-nunbered row) of the

pi xel colum c2 in the display unit DSP are connected
to the sighabFori A XRej hFt helsbbofidawel uamg. | nathesen-
pi xel arrangenent, the controller CNT rearranges video
dat a BUMPREEIt heaBe pr Eabteviaelnei HED Sramal Rrefsignal
t he pixel golunn c% S gﬁt ut to the signal line X2 at
the tthMhRg at VhRPchCa 47 P vPREPYF ghafePsSbarple pedeheve

i ng, | 9. Y1, Y3, Y5, ~~=) in the Nth roy, -
and ' b0kPEr ifnpd dior s~ Rerpnel P tim tostgnal Tlnes in

5 out p_‘»‘éd&-onﬁr!ﬂgeﬂé@n@&lllnimqg 10,43 8L H?S gi%??ngi?\é@bgp’ X3,
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a driving signal is output To the scannin

Y2, Y4,, ¥hd sutpdth dheed Mi"‘an]QltJ‘ g+ Nat uraly yrefgt]ﬁeence to

predet erm ned video signals B1280 and Rl output to

same sh@gnatféidecXlsagngi fterengndd 11A2998n (d¥en-numbered
different horizontal scanning periods) in the sane
framechhwens hessameapotiasi s ygnd hel predexey nkned--vi demhis
signals Rl and Gl output to the sane signal line X2

al so hakes thetls atiet pohwaet$yon bdit i vheg pohdrftaes dfiversion
video signals output to the signal lines X1 and X2 20

are oppbsine pesedehe oihethe Chnsebaenthit DHR.

switching elements SWin the Nth and (N + 1)th rows of

the pixel 28 @fBcEibadeakaveat whthi kefrpotehoi the same
correspondjng,to the video signal RL, Al so, the

SWi tc?]f%a | BHRAt stV HoR Ak ﬁkrhe e PENg NLG- 13 ¢ howemigt s
of the pixel colu c2 are set at a pixel potentia
corré@b%h RS TH T he IV Hed %?%n%?m%ﬂ55¥%¥%€%rh%re?'ghe the

SW t chi n SWin the N h 29 and (N, + 1)th

r ows O%Ipefgh%%ﬁ%efg%%lYjerr%tlc%%lzlos%?réms%? %?rjao?ﬁxe%nd lnverts
pot enty al ondi t.0: ' sjgn 1280,

Mor e%%%c???%%ﬁg,g?h%oﬁﬁ% Iééir&giﬁ irrga%%kﬁggega%e' By

vi deot lad add 1t thB2S0on Rixr i &y Bl % uyrfH280 ]
and GL280 and out puts the fﬁ%?%gg%EEFQH deo gg%a to ?%etlmes
si gnabf | $wnet et vg not Conwdr Neg tE1d Neo B r WY ChF thee video
scanning line in the Nth row (e. g., an odd-nunbered

row) $sgmilvesm Hhersdgred |tme slimbvéngof Gsimes ief | ywitching
10 output the video signals B1280, R1l, GlL, Bl, w
B1279%5aRI280; edncke G128 t e tdhe, séarialhdfiesntd] 9@anning
X3, X4, w, X3838, X3839, and X3840, respectively.
Subserfeiehtd yEo terRClEofR ¥l ¢k CNIMN g rrewyeed k he Thetesfore,
data into Rl, Gl, Bl, R2, w, R1280, G280, and 15
B1280F Bfhd R Rt sthhes wia ¥ ahgeql Q% He @@t ewi & Hean

signal line driving |Cs at the timng at which the
scanﬂ?%grer“s%%eci%n .t'ﬂ'éls( !\{flaJ(%:‘-j th rRRP 301G to gl iminate
o SEi o 1 DR U HE W e S gharSrel, €0 e s
20 , d 280, h i |1 X1,

X3, 52345, éi{%@?%&%@%,dﬁgdﬁ%@s‘%ﬁ%@pgc T Ve y?f%}

repetdd f ] ' P [
o ror T Y NS PR L) [ M R DIE TEE  he
and pixed @Fiangenentcd sc comensatad Jorey 25t he
out put order of the video signals. Although video

signal s of F@r 8dife pdl X&b Ba Aren sequemthabiyg othPubi @1 t he
3,840 signal lines as



30 descri bed above, video signals arranged in a
predeterm ned order at the timng at which the

scanning line in the (N + 1)th rowis driven need only
be rearranged so that a video signal to be supplied to
the final pixel 5 colum cmis output to the first
signal line at the timng at which the scanning |line
inthe Nth rowis driven. Accordihgly, a line menory M
for tenporarily storing video data of one horizontal
scanni ng period is necessary to rearrange the video

si gnaR5rangenenti Abngesorabedhibhvehevidannidagal inneti he
the Nth rowis driven, but the signal processing
requ.F%@P?BS?E@@réﬂﬁebvhéa&Ia@oagc@Hatsofstbenpeéatlonshlp

t han th@ tﬂe first enmbodiment, so the |oad on the
ci rcupt %% b ?eabﬁﬁ apgangeneRt s ardt L eRBddi nBRESea

ool ar L SLABRLS PO 19, L XEdutl L phiel oo ol

spolarity igg ‘cgv‘é‘ﬁéf—‘dlh” géﬁhefnﬁ Bemehl! Ig%ée%?o@%lor
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XDl to XD10 o e si I ne r|V|ng out pu

vi deog si ggaks, 1 haypn a S 1 0
basi s of the' poIa?Ptgrg%ISIg%g§ f999é£9 ﬁgdlgdéggdﬁg ©

si gnatolbnesiltorg h@rﬁ@rféﬁ@@d(@n ehe %r@déifnslf@fﬁsg
franme), for exanple, the polarity signal POL is fixed

at Hl@kaChel heo basé Spdkel npot ting oh the Pphé@riby R (Red),
signal POL fixed at H GH the sections XDl to XD10

out pu¥ PGreehht i Vel§lpesi tRveGyideo Nagralasl g tdagnaln

lines in odd-nunbered colums, and relatively negatlve

vi deof5¢gnabs o angnal theesunpe eveh- pachepede]l (e.g., "1")
col unms. 31 Also, inthe (F + 1)th frame (e. g., an

even h%ﬁ%%?%%sf?a%%}t$%Im%m?%@m?% Rreehn@, tehe signal
polari % S|$nal s fixed at LOW On the baS|s of

i nputtthy 6F-Yhe po IlI?i‘/V%n%n%he PERE | XFEERE - LWL EpRrmore,

i oo ST rEn e t%ntﬁoé% SI‘;"’/‘” v 1 L o f"%bﬁﬁeﬂl@@o
I I d I h
i gnalo T gk d fhovEua i %Isidf%%fﬁegsg”a g

Manneg 2 §lOtcb Ve SHY fﬁlyiﬂddltl &? %ngﬁbéfxe}s, and

driving are made possi
auxi |Bay ypsj gngl giixwes dd}ﬂé&%&ﬁp%d v%'&%d'sl!ﬂﬂ IS for bl
smal ler than that in the first enbodi nment. Thaﬁ'ls ﬁﬁw He
t he setosbs enbodi nent, only an auxiliary signal line
I's placed adjacent to the

(First Embodiment)

4

In this embodiment, as shown in, e.g., FIG. 2,
a display DSP comprises a plurality of pairs each
including two pixel columns, i.e., the Mth and
(M + 1)th columns adjacent to each other. Each pair
has two signal lines (first and second signal lines)
to which video signals output from signal line driving
ICs are supplied, and one auxiliary signal line
electrically connected to one signal line (e.g., the

second signal line). The display unit DSP has m signal



10

15

20

25

15 final pixel colum. Therefore, when array
substrates are formed wth the same substrate area in
accordance with the individual enbodi nents, an
aperture ratio per pixel higher than that in the first
enbodi nent can be ensured in the second enbodi nent. 20
(Third Enbodinent) In the third enbodi nent as shown
in, e.g., FIG 8, a display DSP h&s msignal lines to
whi ch video signals output fromsignal line driving
| Cs are supplied, and one auxiliary signal |ine
eIectli@ﬁﬁl?ocﬁhh@btéédee phenabspaedeseppi hed shgnal2
line. In the display unit DSP |ike this, a swtching
el emefb*ihlgRE AL@NRbwlbReBhasnehwppket col um is
connected to the predeterm ned 32 signal line, and
swi t chi ng elefBRP PARLENEL( K # ?}FﬁlﬁﬁmﬁﬁﬂttHéPfﬁﬁsﬁescrlbed
ected.to the, au

3Lf§La§§5§P2%l$w§§F5§ngoﬁ%%%?a ¢8"Fhe' §FlaBed A nee”
sl onalyling) ok EoLeexapL. 10 aB,ALEADGORENt g WAL )

t he aUX|I|ary S |ne si gha sgcbn

si gnakekbRg, 31gnalaﬂgn€tha§HgQaEw£t8§1§§eefé@@ﬂgegn'Qhe

this order, and the auxiliary signal Tine an

S!gnaklene aherekestritgal iyhcpnpect edivha 8sb¥PrsEcted to
line, the 10 first pixel colum is placed between the

auxi | theyaskghahryi segant finstwsignals! énectandalbe

nt h pixel colum is placed between the (m- 1)th and

nth stgnaectedeso thet hésovdseignalthendth row, a
swtching elenent 15 in the first pixel colum is
connected FortAzampist shgaal arrasgemadtaiswiwhéhhnghe
element in the nth pixel colum is connected to the

nt h s?@ﬁhil@rﬁeSl%yé% l%ﬁethgl{§F+51§@ﬁlrb%Pea and second
switchin Ifnent inthe fir i xel col S

conne%f%% fo the abki #rafy9s ghgltb?ﬁeorgﬁran@nﬁ the

o tre %%fé§§?%5%ﬁg%tﬁlv.n%ng.ﬁe?a% | 3580 SFaR FHE
FI G %](eégr%?§19¥ eggé& Pisg Zﬁgﬁggslings Xlac%(zpalr

mare arrang e order oVer

CO'“”P§@1@@QsaQ pUXLti g {Xegs éigﬂﬁl%iégﬁdxgéfﬁegﬁafﬁg

adj acent to the signal Tine e Si [ rné
Xn1anguay11éf9ryl§hgnallhénsna1%9£§t6£§§ﬁ£1C@Lﬁy and

connected via a bypass |ine BP i rst pixel

col una stécosdpbocell belumenplhecaupétivasy the first and
second signal lines. In this case, switching elements
in the first and second pixel columns of the Nth row
are connected to the first and second signal lines,
respectively, and switching elements in the first and
second pixel columns of the (N + 1)th row are connected
to the auxiliary signal line and first signal line,
respectively.

In the layout shown in FIG. 2, for example,

a first pixel column cl, and a second pixel column c2

adjacent to the first pixel column cl make a pair.



signal line XO and signal line X1. A second pixe

colum c2 is placed between the signal lines X1 and

X2. An (m- 1)th pixel colum c(m- 1) is placed

between 5 the signal lines X(m- 2) and X(m- 1).

Li kew se, an nth pixel colum cmis placed between the
signal lines X (m- 1) and Xm In this case, in the

Nth row (e. g., an oddnunbered rbw), a swi tching

element SWin the pixel 10 colum cl is connected to

the signal line X1, a swtching elenent SWin the

pi xel Isothid paiks somhevbédlivet k2 shghhe benenX2¢cohumn and
sw tching element SWin_the pixel colum c(m- 1) is
conne@Re@UtdlipEYsPgnapl| Fhee X{AP- a1y, ehpdtalisalighfagnected
element SWjn the pixel 15 colum cmis connected to

the s¥yfaf PYRESminPsBPLi?n thee(Ri%ed)ealpmy ¢é. 1§ placed
an even: nunbered ro .a_switching ele SWin the ,

pi xel PEbIGRR ggei%u%%%h%EYeal?gaphél%ﬁzgg#a??ds?gﬁéﬂnal line
i ne , Lfchj I nt.SWin th ixel colum,_c2

s connbcr B FhEo6M RS EPEMn e nls AT BT e ERP R e

el ene i § X cebumMmc(m, - [ oppnegct ed _
to thgigﬁ%%aFlﬁgﬁeﬁa(ﬁ#q g%: a%g gﬁgmﬁ%%h?%g é?é pht 2" ©dd
SNVInnﬁﬁﬁeﬁédekoﬁplUﬂ“sﬁﬂtbﬁiﬁ%”@f@&@ﬂttPntbﬁeS#QQéh column
line X(m- 1). In the third enbodi nent as shown in

FI GS.c® asdc@bndbtetiheostgoabighae Uih¥iny, | §&8dhavewitching
3,840 output channels for outputting video signals to

3, 840es¢gpat inneke Xdikel X384Annaod isctodeedbed to the
sections XDl to XD10 34 each allocated to 384 signa

101 inessigmat heipex¥l. ar Fangeeenl aslsblownown (€l G , 8anaeven-

controll er CNT rearranges video data so that a video

si gnaltuWeeeFedpbddl nget oWt hehingselenget tol the PEx6l column
output_tp the first signal |ine and a video_ signha

corr eShohli AGNEBCERR TP htPE x@P=Ebl 3R $L9Bat phing oX2he and
nh sigpal,line both at the timng at which a drivin

si gnat T & botbie ?%egegEahﬂiEﬁel?géeinc?L%m$&ﬂgrbﬁncgnneCted
and atgigﬁg §1§H9% ggﬁ%eQPonding to the second pixe

colum 10 adj aten 0

he first pixel columm is output

15to the fir§im§i99§kél%Heaaﬁgﬁge¥%g§?x§igB@hum?%ug(?o— 1) and

20
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corresponding to t I rst um 1's ou

the ngh, phxelqgel urnboth at the him 891 @hn Whgha R guxiliary
driving signal is output to a scanning line in t%e (N

+ 1) thigosl Ldndhabsi Sreidléber XDy ecéihecBe84Pla a bypass

shown in FIGS. 9 and 10, a switching elenment in the

Nt h rbim¢eBP ¢m, - ah) odd- Nuebet edl rovdumh & e pi Xplis placed

colum ¢3840 and a switching elenent in the (N + 1)th

row (leetgeen abhevanxhldey esdigoa) biné hémpi xed zosilgmal line

cl in the 20 display unit DSP are connected to the

si gnaX (i nel X38a0d ablde apkk ¢l acylyhgnah 1% nelxoed Thetween

signal line X3840 and auxiliary signal line XO are

el ecttheafignebnhbeeedi (fa the aypads- | i e Bre Nehthew

pi xel arrangenené, the controll er CNT rearranges video,

data §9° 9 hat2B5PA VR YRR EPYnEPY BL2BOSY b CRHed pek@nent in

col u c3840 is output to the signal |ine X3840 at the

L ng &S Wk? b QL HP VP B 51 Bhat o1 SoRREPLRAtboathe signal

scannj [ (e, Q. 5..Y: Y, in_t h

fow, %ﬁ%ea*gﬁdeoléig%%? %asa}tcﬁ?ng gleMé%t Pn Pﬁe 1xel
column cm is connected to the signal line Xm. 1In the

(N + 1)th row (e.g., an even-numbered row), a switching

element in the pixel column c{(m - 1) is connected to
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for the pixel colum cl is output to the signal |ine

X3840 at the timng at which a driving signal is

output to a scanning line (e.g., Y2, Y4, Y6, w) in 5

the (N + 1)th row Likewi se, a switching elenent in

the Nth row (e.g., an odd-nunbered row) of the pixe

colum c1 and a switching elenent in the (N + 1)th row

(e. g., an even-nunbered row) of2@he pixel colum c2

in the 10 display unit DSP are connected to the signa

line X1. In this pixel arrangenent, the controller CNT

rear r bhgeguyi deordasdgsalt hanet KeSyi ded si gnatcRingoelement
the pixel colum cl is output to the signal line X1 at

t he t#ﬁ1ﬁ@eaPlﬁﬁ#cﬁOhu@n|vmngschnQECFQdou@puhet@lghel line
15 scgnning_line (e. g., YI, Y3, Y5 w) in the Nth

row, 358 a % deo signal Gl for t he pi xel colunn 02 IS
output to

driving si Fﬁ'g?aaﬁk PRpad Renb canehg i e Facg., 3 and 4,

g?edztern1n%§g é%ggﬁé%gf%& §§§r8¥b gﬂ ou?%ﬁ%p¥5 ?ﬁ%nnels
sane §b9n§£tﬁb9€l%§869d§5 different,t ?n?$8sﬁibﬂal lines X1

di fferent horizontal scanning periods

franecbayxesthp sapeipel aabtyo sberpsedeksi myedpybdeQcn
signals R1L and Gl output to the 25 sane signal |line X1

al so havecibedsaoe3pol atshyl butethe polarities of

video signals output to the signal lines X1 and X3840
are opposi Teet diepthyotihét. DSP36sConsequrniby]lyt Bermed into
swtching elenments SWin the Nth and (N + 1)th rows of

t he p#xe¢ctangwharlshaeesebiah dippkayspotegesal and is
corresponding to the video signal R . A'so, the

SWi tc%?ﬁgn%qieﬁ%nb@vsvmumlwb o hummel 50 (AReh 19 hwhbek n
of the columm c2 are set at a pixel potentia
corre@bgﬁg?n@r?oa¥ﬁ%n@?@eo Spghle etomplet peewordn Fhe. 3
swtchln el enents SW th rows_of

the piXef € %E%%%iafehg%Ynain TB%%el6l%?%n?3al3 840
speci ?%% |58l CBrth of For PRRE Bk hrgolodt eb e the
into Rlg, @, Blye co%gc3&@890rrf1g}§ ?ﬁgglalzglﬁ)lt DSP.

and outputs the rearranged vi deo da

line driving {8 ?ixébeakkahasméﬁtmﬁéCEh&Qﬁ TG, 2,

scanning line in the Nth row (e , an od ered

row) aSc@ﬁtﬁ@DleﬂTewﬁlﬁ@@iréh@@sdﬁi&éﬁgdé€§ §@rt@é{Ya video
out put the video signals R1, Gl, Bl, w, B1279, R1280,
G128061@mmlB@QBﬁe$pom@En@|g@athélﬂfﬁsﬁﬂpiﬁéﬂ &3lumn is
X3837, X3838, X3839, and X3840, respectively. 20
Subsequemtt vt ot hiee chint s 0l $ BgnNTL T rear s ge sv idele 0s tgit @l
into Gl, Bl, R2, ~~~, R1280, Gl1280, B1280, and Rl and

out puter ¥ fEPeRGE RANYedt Ve deecaad ap el heobimgmal s | dweput to
driving I1Cs at the timng at which the scanning line

in th*éhee NP acand hs ke { el 1ke , befrh owld- Huerbeieing owy @isich

Is driven, The sj gnal |ine driving ICs serijally, output

the @ d&br Giihaf £900 Bl ORWPut Lo RN MPghine 1in the

;B(%éggNt and er ér?dthevfcli gaél(ljl’llan Sccgg'res)%ongf’ng??g the second

pixel column is output to the first signal line and
a video signal corresponding to the first pixel column
is output to the second signal line both at the timing

at which a driving signal is output to a scanning line
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X3838, X3839, and X3840, respectively. By repetitively
perform ng the above signal processing after that, the
uni que rel ationship between the |ines and pi xe
arrangenent is conpensated for by 5 the video signa

out put order. Although video signals of 3,840 pixels

are sequentially output to the 3,840 signal lines as
descri bed above, video signals a?fanged in a
predetermned order at the timng at which the

scanning line in 10 the Nth rowis driven need only be
rear r AqAgedesdNt hal) shvideeo signal to be supplied to

the first pixel colum cl is output to the fina

si gnal IinghéF the £NPnFR§ akaWpileh (hhe 3¢8AR) nghPiRein
inth +.1)th rowis driven. Accordingly, a |line
nenorglé$#0§ %%Hpéra?iFVlEPB}?ﬂgei8m9PEebnd§F% Bthorew
hori zont al scanni eriod.is necess to rearrange

the vided: &i Ghar & af CERBE EF nF R abtwhi'thOL B SCanriRgeL
line Lnsthe 1)t h ' [ , ,Pu si.gna
proceé@?ng ?ég%??%ﬁét%igﬁ%#?agéeyﬁﬁe(gi%e%rgFgﬁ§Vs(?sg"
simpl g & - LBt I Lt [ sQ-the.

| oad on tﬂgﬂc§?%%?¥8gag§%g égdﬁﬁgd§ﬂ¥%9ag§P%T%n?2t%gjacent
menoryo MdeesiRel €8UUhfect hencepachtiypfi oy Shoki BIp are
vi deo da period unlike in the be reduced. 25 As in the
firstcosnécked whitleepskghapi Xehse »f. onenftian®, pi e 0f

one horizontal scanning second enbodi nent, so the cost
can edbvangenenta potacdonyrsiyenl CPOLrpateatgat svadeo data
witten in all and its polarity is inverted in 38

each $¢abeat pa1vifeosetghahsRXDior otx@I0inél t helsignal is
line driving | Cs output video signals, havin
polar?%?@%tc%ﬁtF6¢|@ag@ﬁlthén%a§?sabftbﬁetb@f@gi@p which

signal PQ., . to the individual signal lines, 5 In the

Fth 3 afel{E"9 gS19RR! obifl- AukDek elOf ¢ af@INnNiRy bkadple; g,

t he ari,ty signal. POL is fjxed at HGH On the basis

of imjtt?%g %5t he pol aﬁl}etﬂ i ﬁ@?ﬁ %’édj;eaq 933! Gl
the s i o] output relatively, positive
video§§%9§g€55¥%e£i%%éﬁg?i%%sl?noﬂbp%%dg%u Bragonal line X1
col unps,  gode [ £l ati yel i ye:vjdeo_si I st

si gnal I?nes %ﬁ @%e%gn%%gggg% %§}%%£ .Sgé%%? ?% ?%%p%% to

+ 1)th §6aRikE 10n .evenppimber edy framg) ol

the Fth franﬁ,gthe %oﬁgr?ty signal POL igqfﬁXeJJat M+ 1)eh
LOW £»wihe basis of inputting 15 of the polarity

signal POL fixed at LOWN the sections XDl to XD10

out put rel atkeelyepegatwiveckidgoesegaat sitothbeNshgnak
lines in the odd-nunbered colums, and relatively

posi t (¥egvi den sdgnaimbeved heow) gnal the nesxeéh ¢hbumn c2
even- nunbered col ums. 20 In this manner, dot

i nver3i®nd df¥ ¥ it Pyl asde kerapmt | Avetle ofN dt i Vi tly zow hade. ,
possible. Additionally, the number of auxiliary signa

| i nes® P YRR WP @ @Frbbelt et T2e shinkebrcehiamn teht Inn

the first enbodi nent. Therefore, when array substrates
ar e the df%p ay un%t DSP are connecteg'toythe signal

line X2. 1In this pixel arrangement, the controller CNT
rearranges video data so that the predetermined video
signal Gl is output to the signal line X2 at the timing
at which a driving signal is output to the scanning

line (e.g., Y1, Y3, Y5, ) in the Nth row, and the



25 formed wth the same substrate area in accordance
with the individual enbodinents, an aperture ratio per
pi xel higher than that in the first enbodi nent can be
ensur ed 39 in the third enbodi ment. As descri bed
above, the display device array substrate according to
this enbodi nent includes a rectangul ar display unit
having n rows x m colums, one 523witching elenent is
connected per row to each signal line, a swtching
element in the Nth row of the Mh pixel colum and a
swi t chidgoebégpal Rh theotbbutlybhthewsdfnahel (Me+X2 at
Dth Eixel,colunn are connected to the sane signa
| i ne, “AAdtiNnges atgrbishhaviagvéepposigraloipobatptteso the
are sugglied t o, adj acent si%nal i nes, thereby making
dot i AVerSrBA dr1Gi AG- Bossibr el Al €8, dirity &g s(Mot 1)th
inver;ign driving, video signals having the sane
polarl?y'are supplied to the sane signal |ine over one
frame, i.em,.N ' canning_periods_15 n
Svertical scan gg?%éggkiheédgﬁ ron’ 9P8§8 §#gﬁég581 output

hav! ndoOPROSLLEnRP! 2LhELegy akfqakselpal ey pUPP! L 841085 (in
each signal li1ne 1n every other frane, er eby maki ng
frameqi pY&r&hONnEEL Y 0§8| THE B4 c
| oad on the signal I?ﬁgagrﬁééﬁgf?%lgégl%§gg,fia%ﬁg same
pi xel feame beatetsaby yhshar ged. shme agdi 4+ 0Py . si nce the
polarities of the applied voltages to adjacent pixe
col utms ar @oubangedflnp EWickbingcelemenaBdSW in the Nth
deterioration of the display quality can be prevented

10 even #p@n(¥he bttlkenowszefish@bpixet easkbdnn cl are set at
Furthernore, the arrangenment of the signal |ine
dri vi agPt el cRRt PRt 57 hpFeFFespomHEny | gai theryided signal RI.
dispggﬁiganel,LPN,according to 40 t he above
enbodithent WASTEDTRI t &L emepr aySY mageshaalingard gV + 1) th
di splay quality although, for exanple, the wirin
capac?%%%c%kmégel%bxﬁt AR C 'ggﬁgs?%s?gt%d%égﬁés 3
kS2 i I Sp It DSP havi a_diagonal length 5
of 3 ?%%ﬁ%g%fAég%?gg ?%5%n 0 ngﬁ? Wal® b?%g?%f ot
di splay i I.hg. hi di a ' e when

15 e wi 11 gt ogi P ansal h el uas SRt rEodbBb bt ey iR PG ek anaes

in | aypsdo Ofathe: 8¢ 6 ay1 subst rgf e.gFhe.co 1r2%!d,erG|1Vg3§d3,h

outputs vide data to the 10 sighal 1ine driving
rearranges129e ¥t dewe detmihd K€K demcend §badReEng line
speci al pixel arrangenent descri bed above. Therefore,
nor main i tiagesticarobe (& gp) ayedodd-leoefd@ctdwe is driven,
di splay unit forned by the special pixel arrangenent.
15 Al amdugit sl blye dewa ceargedyv sddst dat st apphé esli ¢wal
liquid crystal display devices are explained in the

20 abovel BdodF Heits, [¢he pieesentgnavehtiondisviigolCs
applicable to other display devices, e.g., flat

di spl 3§F Wt L eRuikith BRe anl dpgawd enal echt ol Ghi nékceee )
erbodi IS ¢ he® i 1R RS erorites SWeEBmheEL ™R 161 on, 13,
o Uri | e d ey ot R T BUC G i BB th bt on

sui tohi ng. SPETERRS B Contectaa Torone Sl brar FeRe Ry for

25al so e af gL oty aE@nged D, tyw, Pixel..colgymng i 750,

every two or nore
and G1280 at the timing at which the scanning line in

the (N + 1)th row (e.g., an odd-numbered row) is



41 rows. For exanple, in the arrangenent of the first
enbodi nrent as shown in FIG 11, the switching el enents
SWin the Nth rowrN and (N + 1)th row r(N + 1) of the
M h pixel colum cMand the switching elements SWin 5
the (N+ 2 ) throwr (N+ 2 ) and (N+ 3 ) throwr

(N+ 3 ) of the (M+ to the sane el enents SW

alternately 10 rows. Even pixel 2%ran~ rearranging

1)th pixel colum c(M+ 1) are connected signal line

X. That is, the switching connected to one signal |ine
are afiFavged pRdt aotphkel tbel napsrangedevydenndahento the
the display unit is formed by this denment, the sane
effec?lggagb@épﬁe@rbylvgdégsdatEhﬁnsiﬁéaéahénﬁaﬁﬁéViag ICs
above. Note_that in order tg revent ~deterioration of

t he d?%ﬁ?%?lﬁugPF?VtsEEﬁ Bedepi gkeralenglr efbat RAg BL, v

peri o in Lch switchij | epent s, connected tg. th

sane g%éﬁ%f P??ésar%nglgg?ﬁgtg?ygg?riﬁagaTiﬁlPﬁB g?xeﬁz' X3,
5001 Uns, | . dapld AR W IO NP 01 d SSye NG DALMY 1Y

inversion timng of Vided signals outpu Fom the

si gnal IIngydkbﬁbegt&G§1ySFegkokmﬂhgeéhéOaheyeDgignal

frame. For exanple, the polarity 1nversion timng nay

al so peotwesingnester fMae, bHE L5igesi rablyidRshipMBStween

or less in order to prevent the wear on the screen.

Al so, the theeseandadpardlt bt raneshedt megt SompbLs@bed for by

bypass |ine for connecting one signal |ine and one

auxi | theyvidgnabignak despunabbydeuns on the driving

circuit substrate 100 via the TCP 110 wi t hout crossing
1042 signal RihbBsupbtweeaot héenaThi efebi ftfaperelheare

formation of,anY unwant ed cagacitance bet ween_each

si gnaPe AP RRE HAtlY heubyphssol thae, 3 af#0 nekesait l possi dse

t t abl | id [ st h si Il line._ 5

Fur t AT FOF LOSRhEPTEF at FORSRR B LRt woesZl HEZNER Bt M Sots

1)th to. dj t pi | .

ool urget e RAALAEET RS S RHRE LAV EVR R FSent ptants,

{ - d dd; |

S 1SS ThERELE ar  ortm B RE Sk YRR ATRC ant® 1O FRPRately
15+ 1)tPeéPF@n&Q&r§§@o€g?$§el@QYtﬁgjégfpéségﬁﬁin Osi%ﬁéf lines

rows are not particu Imted to an ‘evennumber

row agd ogld- puabeged: roMi cThendr SN i AGVENEL Ot the Nth row

naturally includes a case in which a switching el ement

in thes Nthivew afdthe dibe (Mmridgthe phprebn cohdinbcangdifg line

switching elenent in the (N + 1)the row of the M pixe

col unin atlee cofinect edh t pot hes s@anevehgnal |ine, and a

case in which a switching elenent in the Nth row of

the Mh pikebotakunp abdnals@ii.chsnfiréenmeniléenpikel (N

+ 1)th row of the (M+ 1)th 20 pixel colum is

20 conneeeeentbat heaBanersigeal iniabl Mbtelshaf ohe frame as

present invention is not directlf limted to the .

enbodiFRR SPeesehPhed apovets poel2Eht hel Brbode Bledyin each

nodi fyi ng t he nstituent, K el ements, when the jnvention

i's pr%ﬁ?ﬁ%ed,A&ft%%%tsﬁ%ﬁb???nﬁDir%ﬂw¥ﬂ£o Of the signal line
driving ICs output video signals, having polarities
controlled on the basis of the polarity signal POL, to

25 the individual signal lines.
In the Fth frame (e.g., an odd-numbered frame),

for example, the polarity signal POL is fixed at HIGH.



25 spirit and scope of the invention. Note also that
various inventions can be forned by appropriately
conmbining a plurality of constituent elenents

di scl osed 43 in the enbodi ments. For exanple, it is

al so possible to delete sonme of all the constituent

el ements di sclosed in the enbodi nents. Furthernore,
constituent elenents disclosed o¥ér different

enbodi nrents may al so 5 be appropriately conbi ned.

I ndustrial Applicability As has been expl ai ned above,

t he pPaséhe baséat Pbniopntpiovi dé ahdi pplayidevetgnal POL
array substrate and di spl ay devi ce capabl e of

prevehirAg @&t BEGBr athenseftionsh¥Ddi spl ¥91lquaktpyt

and reducin lhe | oad,on a driving circuit w thout
incre5§¥ﬁ§ ?ﬁ y08§§ltlvﬁ4VE9E°A§FgNFés1tOA§69§ﬁﬂa9lneS in

devi b h b
ot ur ar Ty Y oEE AR F R Sfﬂﬁﬁé‘égﬁtaﬁ%%iégm%rS&fss@l@g video
1510090 ESHUHER S0P Al B0k

runnlnglnacou rec I on on

di spl ay Unkt oBavkAgLALPI ke GPLUTES LD cach of WG,

rows of pixels are arrange erein each’prxe

i ncl udesbarsw £ehhay Eb@ﬂ@ﬁlnﬁlgﬁng@B QPah@tefﬁgcbeerty
of each scanning |line and each signal |ine, and

swW t chiggael POBENLsi $igeANEEt BOWPEr OF OVhé OpgaEH §fgﬂﬁbutt1ng
line, a switching elenent in an Nth row of 15 an Mh

p|erOEotUanahdratgmsighath@Leﬂﬁnéd|mtaDoWN thd) §B8ctions

row of an (M + 1)th pixel colum are connected to the
10sane ¥P§nkp XPhe, cabpuvi debasiyahy sndget hye oppdsot eignals

polarities are supplied to adjacent signal |ines. 20

2. A‘B@sbb%ysagvagelh@$&yl@ub§¢r@@@-@@mbeue@gcebumma;nand

1, character between first and other_ conprises a first

si gnaf®© ?Eév%kyep%ﬁ%ﬁ%v%oﬁh%%?eﬂ1%$ﬁls1§@ht?%mﬁl@®@6 lines

in that %IXG col um Igfed second signal |ines

adj aceht LR RN She Ao Rt BARRt connected to the in
R ettt S SN
15t0 inversion driving are made possible.
(Second Embodiment)
In the second embodiment as shown in, e.g.,
FIG. 5, a display DSP has m signal lines to which video
signals output from signal line driving ICs are
20 supplied, and one auxiliary signal line electrically
connected to one predetermined signal line. 1In the
display unit DSP like this, a switching element in the
(N + 1)th row of the first pixel column is connected to
the predetermined signal line, and a switching element
25 in the Nth row of the mth pixel column is connected to
the auxiliary signal line which is electrically

connected to the predetermined signal line.
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45 claim 1, characterized in that one pixel colum is

pl aced between two adjacent signal lines, swtching
el enents in odd-nunbered rows form ng each pixe
colum are connected to a signal line placed al ong one

5 side of the pixel colum, and switching elenments in
even-nunbered rows formng the pixel colum are
connected to a signal |line placedal ong the other side
of the pixel colum. 4. A display device array
substrate according to 10 claim11, characterized by
further coRpki skagprle,sc¢anmnngrirangedenti ng whicti the first
whi ch i s connected to each scanning line, and outputs
a dri 9i@gasi §hae, f secanrdvbhgnani Leheng el ementsignal line,
connected to the sanme scanning line, 15 a controller
whi ch®P8afahgedryi atendat A1NA arpredeeeenfinéd bhésrorder,
in accordﬁgce Wt

e

, t of the, pixels; d. ¢
Nt S S
[ ' ' i gn t o0, eac .
ol onapPEREcBnEy bR S BV R8 00 PhER i 1P, AR Birest
b hes t .19 j ' e t n
o corbi ol SOLPER. 13- pLaleaPb B B! £he BELEY L URG] LBLSRa

line dignanglchesyi bnQUEREtSLNI H€Qe 81 988l Sn haYi BYrmeq
different 25 polarities to the sane signal line In

each peeweenbthéd diBpsayndevl €8e ashd@Yaskbsisay€signal line.

according to claim1, characterized in that a

swi tchi ng &hettehs tase, in the Nth row, a switching element
in the first pixel column is connected to the second
signal line, and a switching element in the mth pixel
column is connected to the auxiliary signal line.
Also, in the (N + 1)th row, a switching element in the
first pixel column is connected to the first signal
line, and a switching element in the mth pixel column
is connected to the mth signal line.

In the layout shown in FIG. 5, in the display
unit DSP, signal lines X1, X2, -, X(m - 1), and Xm are
arranged in order over m columns, and an auxiliary
signal line X(m + 1) is placed adjacent to the signal
line Xm. Also, the signal line X1 and auxiliary signal
line X(m + 1) are electrically connected via a bypass
line BP. A first pixel column cl is placed between
the signal lines X1 and X2. An (m - 1)th pixel column
c(m - 1) is placed between the signal lines X(m - 1)
and Xm. Similarly, an mth pixel column cm is placed

between the signal line Xm and auxiliary signal line



46 the Nth row of the (M+ 1)th pixel colum is

connected to a predeterm ned signal line, and a
switching element in the (N + 1)th row of the Mh

pi xel colum is connected to an auxiliary signal |ine
which is 5 electrically connected to the predeterm ned
signal line. 7. A display device array substrate
according to claiml, characterized in that, the

di splay unit has first and second signal lines 10 to

whi ch a video signal is supplied, and an auxiliary

si gnaK (mj helékectrically connected to the second

signal line, and includes a first pixel colum placed
bet ween t héNaiRiLFi &2yesi ghakhei Nehanawf i(ese.si gnapdd-
line, and a econg pi xel col um pl aced between the
first"HAge189sERBNd §|ﬁHéFcb?ﬂﬁselgmﬁﬁEh$ngéléﬁﬁnpéxel

in thgo i rst §nd secon Nt h raw

are con%ec?ea t%stﬁgn??Fg?é #8 Eé@oﬁﬁgg?bnanFlﬁ%s
5re3pe§té¥fk¥h ga e?&%&ﬁpl$ﬁ gke?ﬁg Si¥n tgglaéézt and 1) is

second pI xXe ums O row

Conneééﬁﬂe&@eahﬁoaHKélE?&Ma?'gﬂﬁé khneaﬁgd fé&%%chlng
signal line, respectively . di spl ay devi ce  array

subst e aé@eAECORALATL£O ﬁmém Z@l@lﬁﬁ“é‘iﬁt e5i 26AnbAtthaly the
a video signal 25 corresponding to the first pixe

col unauk sl sappl segnsd 1heefXrst+signal Thifeeaml @ 1)th row
vi deo signal corresponding to the second pixel colum
is outpuy.toarheveecowdberdd soghal al swetbbihgatlament SW in
timng at which swtching elenents in the Nth row are

10 dri vehne aptixal viabemsi ghal s coprespoadi by thet fitrsecongnal
pi xel _columm is supplied to the first signal |ine and
a V|d%bn% §1gnéls%b€?@%%%nﬁl%@e@6 tHelri¥he pixel column
colunn i S aﬂfplled to the second signal_line both at a

timng At chssﬁ??%%?ﬁ%de?%n%%?ss+%n%hel{$ﬁ+Xﬁ9th 1), and

row are_driven devi ce arr substrate,
ac\évor‘%il %‘ﬁlY%hi%g C?Ja?lﬂ‘?’?t p%ﬁgjr%cpé? i DY f%c?h‘érf‘n acm is

swi t ching. %ggepé #Qetgf £ﬁ+l %%n%M/of a first pixe

columm in e dis Fs™t Bted to a

15 pr edet er i ﬁﬁdFﬁéQQ@!:%B&USm?é‘ Qn*?‘“%éc%‘hgx%aeiﬁ”ﬁ‘&s' s

the Nth row of an nt I Xe I Spl ay uni
I's comm@ct edch® @ﬂgﬁ&%'iiﬁéﬁdﬂ§v§h@nﬁéslﬁﬁ@em@'@bO'éutput

electrlcally connected to

channels for outputting video signals to 3,840 signal
lines X1 to X3840, and include 10 sections XD1 to XD10
each allocated to 384 signal lines.

20 In the pixel arrangement as shown in FIG. 5,
a controller CNT rearranges video data so that a video
signal corresponding to the mth pixel column is
output to the first signal line and a video signal
corresponding to the first pixel column is output to

25 the second signal line both at the timing at which

a driving signal is output to a scanning line in

the Nth row, and a video signal corresponding to the



predeterm ned signal line. 10. A display device array
substrate according to claim1l, characterized in that

the display unit includes a first pixel colum 20

pl aced between first and second signal l|ines, and an

nt h pixel columm placed between an nth signal |ine and

an auxiliary signal line electrically connected to the
first signal line, switching ele&nts in the first and
nth pixel 25 colums of the Nth row are connected to

t he second signal line and auxiliary signal |ine,
respeétreel pixahdcolugnsist chtpgtetenehesfinstheifhrdt line
and nth pixel lines of the (N + 1)th row are connected

to thanfifstidRa AmiEN3igRarrepresdinegspectheebgcond. phxel

substrate according to 5 claim

devi ce, . .
%é}a%%é%ﬁaéééﬁ tRathg (i H8b BiLYRAI CebPRBSpHENERRRUE tO

i gnat Fi RECRRA 8GR 880! SiGnAP Rof ot RBnAF AghBonEnknich

' ' . m.. i h d.si [ 11
L1151 SPUEGY 601 DS SUCBULoLD, LR sSegnd LOtahel | heune
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at a ti ching e

Nth rew are)driysp, and a video signal corresponding
to the first pixel colum is supplied to the first

signal linenhandig,Vvideensi gRahptar (RSROK
second pi xel columm adjacent to the first pi xel col um
i's supptBedet antihe, seconfitching element in the Nth row

dgng)t Qndwn in

(e.g., an odd-numbered row) of the pixel column c3840
and a switching element in the (N + 1)th row (e.g.,
an even-numbered row) of the pixel column cl in the
display unit DSP are connected to the signal line X1
and auxiliary signal line X{(m + 1) (i.e., X3841). The
signal line X1 and auxiliary signal line X(m + 1) are
electrically connected via the bypass line BP. 1In this
pixel arrangement, the controller CNT rearranges video
data so that a video signal B1280 for the pixel column
c3840 is output to the signal line X1 at the timing at
which a driving signal is output to a scanning line
(e.g., Y1, ¥3, Y5, **) in the Nth row, and a video
signal R1 for the pixel column cl 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.

Likewise, a switching element in the Nth row
(e.9., an odd-numbered row) of the pixel column cl and

a switching element in the (N + 1)th row (e.g., an



15 signal line both at a timng at which sw tching

el ements in the (N + 1)th row are driven. 12. A

di spl ay device array substrate according to claim1,
characterized in that a swtching elenment in the Nth
row of the nth pixel colum in the display unit 20 is
connected to a predeterm ned signal line, and a
switching elenent in the (N + 1)2% row of a first

pi xel colum in the display unit is connected to an
auxiliary signal line which is electrically connected
to thévphedeneekeAedow) gadl thenpixes ¢8luAndc8pliaythe
devi ce array substrate according to claiml1,
chara@%épiégdunhttﬁﬁP Bhe @papeayednte thel adgsainlimp X2
pi xel , L pl aced between (m- 1)th and nth
S|gnaf‘n ﬁ%sSGSHad CPipER - p|QBItEbPuﬁﬁxﬁﬂa@éHaﬁé?mééﬁr

I I d
h orhel Bhc 908 éﬂl?er%?g%é'a%? Piag B EGs Penbng the
5e|ene Eédé@ekﬂfnéar§£?%QdFE§H?E g ﬁgglgﬂns ix?ﬁnggkﬁmn cl

row a e connecte

respegglaﬁtyutaag @M@tgbgnglehﬁﬂsnk§ Lp £Hs finsh agg which

nt h pi xel col umms of + row are connec

to the dﬁlaﬂﬂg|s@@Ma§|QQabutpﬂ€ @adt&a1scAAﬁbnélgnﬁé (e.g.,
line, respectively. 14. A display device array

substYat evaccobdi ng tim cdrad M3, raaharacd ef ivzetkd nsidadl G1
a video signal corresponding to the first pixel 15
col unforstgeppikell toluhe €2rss sugpat ténehangignal line
video signal corresponding to the nth pixel colum is

10 out pu¥2tatt Hee nt hméngnat Vhhehbatdraviagtshgnglats output
mhlch switching elenents in the Nth row are drlven
and atqQiBed SFEMAINGotiR8pORdTng Yor a¥éechhd pilxein ade
colu adj acent to the first pixel colum is supplied

to tﬂENfTr@} tg; 5ﬂ%r line and a video signa

corTeoponcL D9 By LU, LA oL BLa A OL UL 5, SUBBLLSE, Buon
t
i\é\d CQIH@QRF SUITP 1%/?0%80 an%)%rl ze%l#%jyz/o%\%?rprl grl Vecglfgerent

lSd'Spl@ymyﬁéé W@haﬁlEPQP§ﬁ§e%%rffoﬁﬁéfys?ggﬁiﬂgt erlads) in

including a plurality o scanni ng T nes

in a E@@/Qéﬁ@cftQMeoﬁa@esyﬁétéﬁﬁg @i@fﬂfﬁl'ﬁﬂeoﬁredeter—
Si gnal i nes runni ng in a colum d?rect|0n on th

substatied anded sighghs gl ededent Phased 86 @fe same signal
I ntersection of each scanning |ine
line X2 also have the same polarity, but the polarities
of video signals output to the signal lines X1 and X2
20 are opposite to each other.
Consequently, the switching elements SW in the
Nth and (N + 1)th rows of the pixel column cl are set
at a pixel potential corresponding to the video signal
R1. Also, the switching elements SW in the Nth and
25 (N + 1)th rows of the pixel column c2 are set at a

pixel potential corresponding to the video signal G1.

Furthermore, the switching elements SW in the Nth



5 and each signal line; a counter-substrate which
opposes the array substrate; and a liquid crystal

| ayer held between the array substrate and _
counter-substrate, and 10 which has m pi xel colums in

each
di spl
dri vi
i ne,

of which n pixels are arranged, wherein the

ay device further conprises: a scanning line
ng circuit which is connect2el to each scanni ng
and outputs a driving signal for 15 driving

swi tching el enents connected to the sane scanni ng

i ne;

apdcdNt toll) €h whivehofeaherapgeslvidéamdatasin are set

predeterm ned order in accordance with an arrangenment

of thatpfxBLselaRatentaasi gasresparddnpviagtber vadeo

whi ch i s conn d to each signal line, and outputs a
5 BFgh

vi deo°5PgA

ach signal line on the basis of the

vi deo dat a..rearranged.b he ntroll er, and _one
Bed LR B

swi tching Br&ferPe

ﬁeFOPBW%&eESCQEC ﬁearranges

551 0N 5 LB 8, SHHECNEGE R, CREN! G QT'Wi1fé¢¥f§13&280,

pi xe ol umm™an { hg el eneht i'n
1)th gew @i28p ékﬁ+o&iﬁgt9'rﬁ%.fggygg gL& viddo daFa to the
connected to the same signal Tine, ana video signals
havin?i?QQDSLiﬁep@k@ﬁihgeﬁcgfstsgﬁgltfﬂiﬁ& adi preoh the
signal lines.

10

15

20

25

scanning line in the Nth row (e.g., an odd-numbered
row) is driven. The signal line driving ICs serially
output the video signals B1280, R1, G1, B1, -,
B1279, R1280, and G1280 to the signal lines X1, X2, X3,
X4, -+, X3838, X3839, and X3840, respectively.

Subsequently, the controller CNT rearranges the
video data into R1, G1, Bl, R2, -+, R1280, G1280, and
B1280 and outputs the rearranged video data to the
signal line driving ICs at the timing at which the
scanning line in the (N + 1)th row (e.g., an odd-
numbered row) is driven. The signal line driving ICs
serially output the video signals R1, G1l, Bl, R2, ',
R1280, G1280, and B1280 to the signal lines X1, X2, X3,
X4, -+, X3838, X3839, and X3840, respectively.

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

Although video signals of 3,840 pixels are

sequentially output to the 3,840 signal lines as
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Also, in the (F + 1)th frame (e.g., an even-
numbered frame) following the Fth frame, the polarity
signal POL is fixed at LOW. On the basis of inputting
of the polarity signal POL 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, dot inversion driving and frame
inversion driving are made possible.

Additionally, the number of auxiliary signal lines
in the second embodiment is smaller than that in the
first embodiment. That is, in the second embodiment,
only an auxiliary signal line is placed adjacent to the
final pixel column. Therefore, when array substrates
are formed with the same substrate area in accordance
with the individual embodiments, an aperture ratio per
pixel higher than that in the first embodiment can be
ensured in the second embodiment.

(Third Embodiment)

In the third embodiment as shown in, e.g., FIG. 8,
a display DSP has m signal lines to which video signals
output from signal line driving ICs are supplied, and
one auxiliary signal line electrically connected to one
predetermined signal line. In the display unit DSP

like this, a switching element in the Nth row of the

mth pixel column is connected to the predetermined
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signal line, and a switching element in the (N + 1)th
row of the first pixel column is connected to the
auxiliary signal line which is electrically connected
to the predetermined signal line.

For example, in an arrangement in which the
auxiliary signal line, first signal line, second signal
line, -, and mth signal line are arranged in this
order, and the auxiliary signal line and mth signal
line are electrically connected via a bypass line, the
first pixel column is placed between the auxiliary
signal line and first signal line, and the mth pixel
column is placed between the (m - 1)th and mth signal
lines.

In this case, in the Nth row, a switching element
in the first pixel column is connected to the first
signal line, and a switching element in the mth pixel
column is connected to the mth signal line. Also, in
the (N + 1)th row, a switching element in the first
pixel column is connected to the auxiliary signal line,
and a switching element in the mth pixel column is
connected to the (m - 1)th signal line.

In the layout shown in FIG. 8, in the display unit
DSP, signal lines X1, X2, '+, X(m - 1), and Xm are
arranged in order over m columns, and an auxiliary
signal line X0 is placed adjacent to the signal line

X1. Also, the signal line Xm and auxiliary signal line

X0 are electrically connected via a bypass line BP.
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A first pixel column cl is placed between the auxiliary
signal line X0 and signal line X1. A second pixel
column c2 is placed between the signal lines X1 and X2.
An (m - 1)th pixel column c(m - 1) is placed between
the signal lines X(m - 2) and X(m - 1). Likewise, an
mth pixel column cm is placed between the signal lines
X(m - 1) and Xm.

In this case, in the Nth row (e.g., an odd-
numbered row), a switching element SW in the pixel
column cl is connected to the signal line X1,

a switching element SW in the pixel column c2 is
connected to the signal line X2, a switching element SW
in the pixel column c(m - 1) is connected to the signal
line X(m - 1), and a switching element SW in the pixel
column cm is connected to the signal line Xm. Also,

in the (N + 1)th row (e.g., an even-numbered row),

a switching element SW in the pixel column cl is
connected to the auxiliary signal line X0, a switching
element SW in the pixel column c2 is connected to

the signal line X1, a switching element SW in the

pixel column c(m - 1) is connected to the signal line
X(m - 2), and a switching element SW in the pixel
column cm is connected to the signal line X(m - 1).

In the third embodiment as shown in FIGS. 9 and
10, the signal line driving ICs have 3,840 output

channels for outputting video signals to 3,840 signal

lines X1 to X3840, and include 10 sections XDl to XD10
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In the pixel arrangement as shown in FIG. 8,
a controller CNT rearranges video data so that a video
signal corresponding to the first pixel column is
output to the first signal line and a video signal
corresponding to the mth pixel column is output to the
mth signal line both at the timing at which a driving
signal is output to a scanning line in the Nth row, and
a video signal corresponding to the second pixel column
adjacent to the first pixel column is output to the
first signal line and a video signal corresponding to
the first pixel column is output to the mth pixel
column both 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 (m = 3,840) shown in

FIGS. 9 and 10, a switching element in the Nth row
(e.9., an odd-numbered row) of the pixel column c3840
and a switching element in the (N + 1)th row (e.q.,
an even-numbered row) of the pixel column cl in the
display unit DSP are connected to the signal line X3840
and auxiliary signal line X0. The signal line X3840
and auxiliary signal line X0 are electrically connected
via the bypass line BP. 1In this pixel arrangement,
the controller CNT rearranges video data so that
a video signal B1280 for the pixel column c3840 is

output to the signal line X3840 at the timing at which

a driving signal is output to a scanning line (e.g.,
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Likewise, a switching element in the Nth row
(e.g., an odd-numbered row) of the pixel column cl
and a switching element in the (N + 1)th row (e.g.,
an even-numbered row) of the pixel column c2 in the
display unit DSP are connected to the signal line X1.
In this pixel arrangement, the controller CNT
rearranges video data so that the video signal R1 for
the pixel column cl is output to the signal line X1 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 video signal Gl for the pixel column c2 is output
to the signal line X1 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.

Naturally, the predetermined video signals B1280
and Rl output to the same signal line X3840 at
different timings (in different horizontal scanning
periods) in the same frame have the same polarity, the
predetermined video signals R1 and Gl output to the
same signal line X1 also have the same polarity, but

the polarities of video signals output to the signal

lines X1 and X3840 are opposite to each other.
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a pixel potential corresponding to the video signal GI1.
Furthermore, the switching elements SW in the Nth

and (N + 1)th rows of the pixel column c3840 are set
at a pixel potential corresponding to the video

signal B1280.

More specifically, the controller CNT rearranges
video data into R1, G1, B1, -, B1279, R1280, G1280,
and B1280 and outputs the rearranged video data to the
signal line driving ICs at the timing at which the
scanning line in the Nth row (e.g., an odd-numbered
row) is driven. The signal line driving ICs serially
output the video signals R1, G1, B1, '+, B1279, R1280,
G1280, and B1280 to the signal lines X1, X2, X3, ‘-,
X3837, X3838, X3839, and X3840, respectively.

Subsequently, the controller CNT rearranges video
data into G1, B1l, R2, -, R1280, G1280, B1280, and R1
and outputs the rearranged video data to the signal
line driving ICs at the timing at which the scanning
line in the (N + 1)th row (e.g., an odd-numbered row)
is driven. The signal line driving ICs serially output
the video signals G1, Bl, R2, ‘-, R1280, G1280, B1280,

and Rl to the signal lines X1, X2, X3, -+, X3837,
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described above, video signals arranged in a predeter-
mined order at the timing at which the scanning line in
the Nth row is driven need only be rearranged so that
a video signal to be supplied to the first pixel column
cl is output to the final signal line at the timing at
which the scanning line in the (N + 1)th row is driven.
Accordingly, a line memory M for temporarily storing
video data of one horizontal scanning period is
necessary to rearrange the video signals at the timing
at which the scanning line in the (N + 1)th row is
driven, but the signal processing required to rearrange
the video signals is simpler than that in the first
embodiment, so the load on the circuit can be reduced.
In addition, the memory M does not require the capacity
for storing video data of one horizontal scanning
period unlike in the second embodiment, so the cost can
be reduced.

As in the first embodiment, a polarity signal POL
is fixed while pixel potentials are written in all

pixels of one frame, and its polarity is inverted in
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On the basis of inputting of the polarity signal POL
fixed at HIGH, the sections XD1 to XD10 output
relatively positive video signals to signal lines in
odd-numbered columns, and relatively negative video
signals to signal lines in even-numbered columns.

Also, in the (F + 1l)th frame (e.g., an even-
numbered frame) following the Fth frame, the polarity
signal POL is fixed at LOW. On the basis of inputting
of the polarity signal POL 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, dot inversion driving and frame
inversion driving are made possible.

Additionally, the number of auxiliary signal lines
in the third embodiment is smaller than that in the
first embodiment. Therefore, when array substrates are
formed with the same substrate area in accordance with

the individual embodiments, an aperture ratio per pixel

higher than that in the first embodiment can be ensured
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substrate according to this embodiment includes a
rectangular display unit 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). In 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.

Also, each pixel can be reliably charged.
In 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
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the wiring resistance increased to 300 pF by changes in
layout of the array substrate.

The controller which outputs vide 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 unit 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 also
applicable to other display devices, e.g., flat display
devices such as an organic electroluminescence (EL)
display device.

Also, in the first to third embodiments the
switching elements SW connected to one signal line are
alternately arranged in two pixel columns in every
other row, but the present invention is not limited to
these embodiments. That is, the switching elements SW
connected to one signal line may also be alternately

arranged in two pixel columns in every two or more
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rows. For example, in the arrangement of the first
embodiment as shown in FIG. 11, 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
alternately arranged in two pixel columns in every two
rows. Even when the display unit 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
to one frame. For example, the polarity inversion
timing may also be two frames or more, but is desirably
10 frames or less in order to prevent the wear on the
screen.

Also, in the second and third embodiments, the
bypass line for connecting one signal line and one

auxiliary signal line desirably runs on the driving

circuit substrate 100 via the TCP 110 without crossing
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to stably supply video signals to each signal line.

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 + 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 disclosed
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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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5}!X!18%@%&%ién on a substrate;

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

a display unit having m pixel columns in each of
which n rows of pixels are arranged,

wherein each pixel includes 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 to each
other comprises a switching element connected to the
first 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
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* 109RP ?Q@d @9@@9@&_§q99@d@§cept 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 écanning 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
claim 4, characterized in that the signal line driving
circuit outputs video signals having different
polarities to the same signal line in each frame.

6. A display device array substrate according to

claim 1, characterized in that a switching element in
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flogap?)alg@ﬁquermlned signal line, and a switching element
in the (N + 1)th row of the Mth pixel column is
connected to an auxiliary signal line which is
electrically connected to the predetermined signal
line.
7. A display device array substrate according to
claim 1, characterized in that,
the display unit has first and second signal lines
to which a video signal is supplied, and an auxiliary
signal line electrically connected to the second signal
line, and includes a first pixel column placed between
the auxiliary signal line and first signal line, and
a second pixel column placed between the first and
second signal lines,
switching elements in the first and second pixel
columns of the Nth row are connected to the first and
second signal lines, respectively, and
switching elements in the first and second pixel
ceclumns of the (N + 1)th row are connected to
the auxiliary signal line and first signal line,
respectively.
8. A display device array substrate according to
claim 7, characterized in that a video signal
corresponding to the first pixel column is supplied to

the first signal line and a video signal corresponding

to the second pixel column is output to the second
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signal line both at a timing at which switching
elements in the Nth row are driven, and

a video signal corresponding to the second pixel
column is supplied to the first signal line and a video
signal corresponding to the first pixel column is
supplied to the second signal line both at a timing at
which switching elements in the (N + 1)th row are
driven.

9. A display device array substrate according to
claim 1, characterized in that a switching element in
the (N + 1) row of a first pixel column in the display
unit is connected to a predetermined signal line, and
a switching element in the Nth row of an mth pixel
column in the display unit is connected to an auxiliary
signal line which is electrically connected to the
predetermined signal line.

10. A display device array substrate according to
claim 1, characterized in that

the display unit includes a first pixel column
placed between first and second signal lines, and an
mth pixel column placed between an mth signal line and
an auxiliary signal line electrically connected to the
first signal line,

switching elements in the first and mth pixel
columns of the Nth row are connected to the second
signal line and auxiliary signal line, respectively,

and
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lines of the (N + 1)th row are connected to the first
and mth signal lines, respectively.

11. A display device array substrate according to
claim 10, characterized in that

a video signal corresponding to the mth pixel
column is supplied to the first signal line and a video
signal corresponding to the first pixel column is
output to the second signal line both at a timing at
which switching elements in the Nth row are driven, and

a video signal corresponding to the first pixel
column is supplied to the first signal line and a video
signal corresponding to a second pixel column adjacent
to the first pixel column is supplied to the second
signal line both at a timing at which switching
elements in the (N + 1)th row are driven.

12. A display device array substrate according to
claim 1, characterized in that a switching element in
the Nth row of the mth pixel column in the display unit
is connected to a predetermined signal line, and a
switching element in the (N + 1)th row of a first pixel
column in the display unit is connected to an auxiliary
signal line which is electrically connected to the
predetermined signal line.

13. A display device array substrate according to

claim 1, characterized in that

the display unit includes an mth pixel column
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placed between (m - 1)th and mth signal lines, and
a first pixel column placed between an auxiliary
signal line electrically connected to the mth signal
line and a first signal line,
switching elements in the first and mth pixel
columns of the Nth row are connected to the first and
mth signal lines, respectively, and
switching elements in the first and mth pixel
columns of the (N + 1)th row are connected to the
auxiliary signal line and (m - 1)th signal line,
respectively.
14. A display device array substrate according to
claim 13, characterized in that
a video signal corresponding to the first pixel
column is supplied to the first signal line and a video
signal corresponding to the mth pixel column is output
to the mth signal line both at a timing at which
switching elements in the Nth row are driven, and
a video signal corresponding to a second pixel
column adjacent to the first pixel column is supplied
to the first signal line and a video signal
corresponding to the first pixel column is supplied to
the mth signal line both at a timing at which switching
elements in the (N + 1)th row are driven.
15. A display device characterized by comprising

a display unit which comprises:

an array substrate including a plurality of
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<z>?@@@%§§f€}%£§%ggmét 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, and

which has m pixel columns in each of which n
pixels are arranged,

wherein 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
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connected to the same signal line, and video signals
having opposite polarities are supplied to adjacent

signal lines.



