1 DESCRI PTI ON DI SPLAY PANEL AND DI SPLAY DEVI CE 5TECHNI CAL FI ELD

. [0001] The present invention relates to a display panel and a
di spl ay device. Mrre particularly, the present invention relates to a
di splay technique using nmultiple primary 10 colors in a display
panel, and particularly relates to a display panel and a display
device which are able to exhibit display characteristics, such as

hi gh | um nance, and w de col or reproduction range, by nmeans of pixels
each configured by using four or (?fﬂq prinary colors, 15 and
which are able to be applied to varlous splay nmodes, such as a CPA
(Conti nuous Pi nwheel Alignnment) node, a WA (NUItl-donain Verti cal

Alignnment) node, and an dnh s%zﬁzkflpﬂ:mSx\mbcbtggimv%vxaQBACKGWND
ART [ 0002] In a display panel, one pixel is generally forned

by i ncluding color units of basic three primary col ors consisting of
red (Rgs, blue (B) and green (G, Texamwc2d, ifxdnudi ng col or units of
nor e than géﬁf col ors. Panel s based on various systens have been put
into pract lse, and many products ranging from nobil e display
panels to | arge- @heegrdbsptaynpanEﬁsnhaeédMaawunuaﬂdﬂaplaynpqpelmand

di spl ay pageﬁsgh%%ug%v%gstaﬂmgés Li‘heﬁﬁggigzbe%ﬁ'& fre%%n“&*“ﬁhze‘nsclon

confi gured bz [Tquird crysta enment between a
pair of gl&e a‘éabst‘ipaﬁeélsﬁﬁém ﬁ@cmu%m%mwté@l%ﬁwr@@ry hi n

thi ckligss,cblgbgw@hgat dlap%gzowaa@mer a%@lwlmaﬁ mﬁ Sts e
features, |iquid st al %§ g nel s, hgve been used f nDblle 35
% ﬁoﬁs g

appllcatloﬂ%sPéﬁH B BP#CQP ays AR SUY %S

exhibit display characteristics, such as high luminance,
and wide color reproduction range, by means of pixels each
configured by using four or more multiple primary colors,
15 and which are able to be applied to various display modes,
such as a CPA (Continucus Pinwheel Alignment} mcde, a MVA
(Multi-domain Vertical Alignment) mode, and an IPS (In-

Plane-Switching) mode.

20 BACKGROUND ART
[0002]

In a display panel, one pixel is generally formed by
including color units of basic three primary colors
consisting of red (R), blue (B) and green (G), or by

25 including color units of more than three colers. Panels
based on various systems have been put into practical use,
and many products ranging from mobile display panels to
large-sized display panels have been supplied. Among the
display panels; liquid crystal display panels, each of

30 which is configured by sandwiching a liquid crystal display
element between a pair of glass substrates, and the like,
have features, such as thin thickness, lightweight, and low
power consumption. Because of such features, liquid
crystal display panels have been used for mobile

35 applications, and applications such as various monitors and



2 televisions, and hence have becone indispensable in everyday life
.and business. In recent years, liquid crystal display panels have
been wi dely adopted for such applications as el ectronic books, photo
frames, |As 5(industrial apparatuses), and PCs (personal conputers).
In these applications, nobile display panels, which are to be
incorporated in small and medi um sized nodel s and whi ch have hi gh
definition and high transm ttance characteristics, have been strongly
required.

LOO 3L for uch glsplay 5 t here have been
reported teehAt4tesfel %P?Aée%ed ggFaycaeltce %Gﬁé)eﬁ]is;? model s,
and the |i&edrydawhltfepandl bastassare Dmaﬂ@edntoyeaespemtﬁuedcolors

For i mor overpl - of apbl ey | WOh0RICR-QNILALLY RXAOSLAN AL, GolO"

reproductlon range, P owhi G such
pi xel s, ea@hphaqahgom@uasoelﬁcteonmbtbppéSprph@tp daleoes, dde used

(see, &or ?%ﬁ&@é@rlgﬁt§ﬁ§a£h%§§é§¥reéné b@s5)pe5%bhﬁqrcdﬂﬁﬂﬁéﬂ§3 In
di scl osed a col or display device in which unit _pi xel .arrays each

formed by %%%S%l%EP%l%?tFGU?fc@PBFéeaﬂésﬁﬁﬁanﬁéﬁeﬁﬁraW%%ﬁh)@qﬁnﬁﬂ g
pe[) form Icoi:?éoﬂ%éﬂéaad ﬂﬂdSME%‘MEFH mbalamﬁaazaadé\nhbhiie:l@uﬁmbﬁ mﬁch

sub- pi xe or dis ach col.or .are, chan ile r.ea
of the sultpraer t38r SVELpiETr0e SR Biah sPaRERES Faase iprak R i
t he sane (lszes HeenexbnphelyPaegntirkdterature 6). Cl TATION LI ST -

Pat ent gLi t @65&5 30[ 0004] Patent Literature 1: W 2007/ 063620 Pat ent
therature ; 2007/ 088656 Patent Literature 3: JP 2008-015070 A

Pat ent Literat urks 4£0\32008153083 BENPA: ehbeLPt BRFEUPESH: r@ported

2007/01321@bchniques relating to display devices (mainly TV models,
and the like) in which pixel areas are changed for
respective colors for improvement of white luminance and/or
15 expansion of color reproduction range, and the like, and in
which pixels, such as RGBY pixels, each having four or more
multiple primary colors, are used (see, for example, Patent
Literatures 1 teo 5).
Further, there is disclosed a color display device in
20 which unit pixel arrays each formed by sub-pixels of four
colors are arranged in a matrix form to perform color
display, and in which the areas and the number of sub-
pixels for display of each color are changed while the
total area of the sub-pixels of respective colors is set to
25 be substantially the same (see, for example, Patent

Literature 6).
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3 Patent Literature 6: JP 2008-96549 A SUMMARY OF | NVENTION 5 -

. Techni cal Probl em [ 0005] In the conventionally designed

di spl ay panels described in Patent Literatures 1 to 5 descri bed
above, a panel, which satisfies the requrenments for both hi gh 10

| uni nance and wi de col or reproduction range, can be obtained in such
a manner that a liquid crystal panel (Fig. 19) for three col ors of
RGB, and the like, is made to correspond to nultiple primary col ors,

such as four _primary colors d f rimary colors of RGBY
(Fig. 20),5iEBPhgﬁl¥ﬁ5a£BEFt re§$8$6§%(§§§ﬁggkarea) i s changed for
each of the colors (Fig. 21), and that the display area of each of

the colors (R B) usually haVii?Mﬁhﬁ?“b%“fﬁ@?ﬁ&&% factor is increased

SO as to avoid a decrease int ['um nance o eacH of the colors (R,
B) as much as possible (to make the 20 decrease in the | um nance
hardly5V|suaté&hﬁggggnp§ggheﬁnd so as to inprove the white |uninance.
Not e t hat Fla 21 exenplifies a display panel in which the difference
bet ween t h&Y Iay areas is set as 1.5 : 1. However, in the
conventional ly deﬁignedcdhsahayonameysde%h@n&bzaﬂ@bﬂdyeﬁ&héﬂ&)pier

i s change [r..e __an .henc far e a he di.spl ay
panel 1 b wirere SO ot RePetars B ENGS T 4 S Phdarharty WY o
si de of tn@asﬁbrpwhebhlsatéaﬁded tE@p@@qwqumamﬁﬁlﬁqﬁ1hnﬁhrh1qmn
panel 1and 2,panel -oadgqt g18ar E:eie&n@e %0 feigﬂctt'g;l éhﬁf YefiPhgL s, the

si ze of the sub- 30 pixel per color uce e sl ze of the

smal | sub- %W?%}nfésbécPBFPyatWénpéﬁgﬁﬁaéfqw¥§QH%ﬂtC%M%R§1|Rﬁﬁ%ktfﬁ%g

reduced. Asgp FeBUthrebheopaikenf demsi budOfcnche i3B! liSuhadd xel s is
i ncreased, so that i is lowered and.the ap eﬁﬂgre ﬂﬁﬂio i s,

oduced. - THET BB Ao  RLPRL Lo Len B SBoaa el andy T i Rary
prlnary cotolsrssofiaR@BY aAd four primary colors of RGBY (Fig. 20),

15 that the aperture ratio (display area) is changed for each
of the colors (Fig. 21), and that the display area of each
of the coleors (R, B} usually having a low luminocsity factor
is increased so as to avoid a decrease in the luminance of
each of the colors (R, B) as much as possible (to make the

20 decrease in the luminance hardly visually recognized) and '
so as to improve the white luminance. Note that Fig. 21
exemplifies a display panel in which the difference between
the display areas is set as 1.5 : 1. However, in the
conventionally designed display panels, the size of the

25 sub-pixel is changed for each color, and hence, for example,
in the display panel in which sub-pixels are arranged in a
stripe shape, the short side of the sub-pixel is reduced.
Especially in a high definition panel and a panel made to
correspond to multiple primary colors, the size of the sub-

30 pixel per color is reduced, and the size of the small sub-
pixel (especially the lencth of the short side) is further
reduced. As a result, the pattern density of the small
sub~pixels is increased, so that the yield is lowered and
the aperture ratio is reduced. Thereby, the merit of the

35 display panel using multiple primary colors is hardly



obtai ned. Further, the size of the sub-pixel electrode of the

. sub-pixel is different for each color, and thereby the response and

viewi ng angle characteristics are made different for each color.

5[ 0006] Further, in the color digplay device described in

Patent Literature 6 described above, the total area of the sub-pixels

of respective colors is set to be substantially the sane. In such

di spl ay device which is not made to 10 correspond to display usi ng

three colors, of R IS made to _corre dto dIS y ng f.our

colors of RCEW S u??%%r’t Swht £8 ?%nﬁﬁﬁné&bcﬁﬁ g ﬁ; t%P&ﬁePf

t han t hat bﬁethebdp$pbayldeduféewhh¢hfb$ reEckd tow lear,r espbrithdmeby the

di splay usiOGoLALECHA! 91 8y0hgPEHy1 HOMRKEL LIS LAl Hh e the 15
Psrd s i s

sub- pi xel s" of" respective co Set fo0 be su e sane,
and hence #hEferentt fon ?ﬁcbhéoﬂgﬁlnance in the nnnochronatlc di spl ay
cannot she pyghded. [0007] In the case where the size of the sub-pixel
is 20 reduced to i ncrease,the precision.of the panel, jt is
especi al |y ef f ect#oEPE6, udB HPEPRCLEENEILARIGY ﬁﬁﬁ%ﬁ@eﬂ%ﬁqRiﬁﬁQn%n

nﬁde for Eaﬁ@mtetherathmqu6dd§s¢sgabdﬁabpw@y na?ehﬁddmmaﬁﬁa atheihe
the size o P e uce the rati (6] t he

non- transn%%%h@%Q%g?t6§nEF§gFﬁgregsggl R 25 wﬁ' & iR SEF g LY
and TFTs r©@®|$@meforImn$w¢MQii$@l@ymﬁgwx@¢ whhdhal Bgnoenmadegtibat i on
rreans16d0r@¢f1r9égfb§aoeona§gﬁza9r ﬁs%ﬁ%ﬁ@ﬁ%@e Ther %%V’ofh@{c% %Lﬂ! %}F;J Wade

panel made to correspond to folr col ors,
i nfl uence o %%r?%la%fiu EH fihSPPaéYaidéllPGr &0t icoliog 3@ m%sédf tde

that the nerkd, ofhé hehdtephanipanek uahnderrmlatdlephﬁgwéﬂr&r}ﬁérpfﬂrﬁts dfs

hardly obt Fur when. t he area he sub-pi xel el ec
Changed | i qot o LR ga R ran kP E o R By MaPEa S0t GBS e ey ©
di stance bediwenthheeedgeond ofieRSBb- pﬁaeévetecthedEOaad hhea3bf the

[i t .
Conventi ordeerghy %6 horBlafrOePRALRE 187 RE0HY 0L et cab ot Ly
response sgredsande @ﬁ@nbﬁﬂ§§|Vh§yredhdtﬂﬁé ‘Hewiheg lamgingndsedanghe

di fferent nQ?rR?é}gf&gaé’ﬂcCQi%§ayaEQnBB% Qbf bebepeg.in these
characterlstlcs becomes a cause of 5 coloring and oblique coloring.

Further, aP%®f] the di splay technique using nmultiple prinmary col ors,
vari ous dlsplay:nndﬁﬁe SHEs ase 8e MR NBlgcabd 8Rel BSpHRA&e1ali$0 have

prObISBB égdégdt%Btfgc égg'egﬁedgﬁgéigﬁgnag% %he panel, it is

especially effective to use a CPA (Continuous Pinwheel
Alignment) mode, for example, in a liquid crystal display
panel. However, when the size of the sub-pixel is reduced,
the ratio of the non-transmissive portion is increased, in

25 which portion wirings and TFTs reguired for driving the
sub-pixel, and alignment regulation means (domain division
means) are arranged. Thereby, in the display panel made to
correspond to four primary colors, or the like, the
influence of the reduction in the aperture ratio is

30 increased, so that the merit of the display panel using
multiple primary colors is hardly obtained. Further, when
the area of the sub-pixel electrode is changed in order to
change the display area of the sub-pixel, the distance
between the edge of the sub-pixel electrode and the

35 alignment regulation means is changed for each color in the



[ 0008] 10The present invention has been made in view of the above

. described circunstances. An object of the present invention is to
provi de a di splay panel and a display device which are able to
sufficiently increase the |um nance and g4 o suppress the occurrence of
difference in 15 the response speed, transm ssivity, and view ng
angl e characteristics for each color, and which are also able to
inprove the yield in the manufacturing process, and are able to be
applied to_vario nmpdes, such _as

MV, d
26 an 1| PechRERt3a e SRt BB T B R oBr B FooGor Bherattand SR,
i nvent ors apphi ed, the vaspous edispsical; rtdu:eestrmeasl‘al@A amdiethan

M/A rode, ?ngf’a‘ﬂg' E§glﬁgdebe%o§é ﬁlsf&'e% fch{ye e AP eac‘fﬁ* €and

primry colors, espe
pixel's i s tbepnBdfbyreace An fbes amsiha Cetqmsdsezrqﬁ dféﬁcéﬁf%ei’eoaef)'@)’aﬁ%l of

the colsor £EepreEHEt kAR LAY eAtcdeJrS. e FulrRB el eS@NtF I Aisplay
paid attention to that .,the a e descr ed pr bIenB are, 30 c

when the dBg&F H%guﬁnuﬁﬁé‘gl & BT L Hr Src HSPTES %Spfay
avoi ded asmoiieh, aSupbsasblaeMlvm. trlmeiecmmdalm ared mesde, anldsde hiadvé he

pr obl ens f&éﬁ?ﬁi‘gﬁgd 9}{1&&%&%“% ea?h%ﬂseQQetJ‘cPf déc?haelf Lt side of

t he sub- pi rent color y' the
l ength of tBeC8hort side of 35 the snall sub- pi xel is nmade very

smal | 10As a resubhe HP8seflt invention has been made in view of the
above described circumstances. An object of the present
invention is to provide a display panel and a display
device which are able to sufficiently increase the
luminance and to suppress the occurrence.of difference in
15 the response speed, transmissivity, and viewing angle
characteristics for each coleor, and which are also able to
impreove the yield in the manufacturing process, and are
able to be applied to various digplay modes, such as a CPA
mode, an MVA mode, and an IPS mode.
20
- Solution to Problem
[0009]
The present inventors applied, to wvarious display
modes, such as a CPA mode, an MVA mode, and an IPS mode, a
25 display technique using multiple primary colors, especially
a display technique in which each of pixels is formed by
four or more multiple primary colors to expand the color
reproduction range. At this time, the present inventors
paid attention to that the above-described problems are
30 caused when the decrease in the luminance in monochromatic
display is avoided as much as possible in the conventional
art, and that the problems are caused by the fact that the
length of the short side of the sub-pixel is made different
for each color, and thereby the length of the short side of
35 the small sub-pixel is made very small. As a result, the



present inventors found out that, in the configuration based on the
.conventional art, since the influence of the reduction in the
aperture ratio is large in the display panel nade to correspond to
mul tiple primary colors, the 5 lum nance is reduced, so that the
advant age of the display panel using rmultiple primary colors is not
sufficiently obtained, and also a high yield (high productivity of
product) is not sufficiently obtained. Further, the present inventors
canme up with an idea that the above- 10 descrlbed probl ens can be

ef fecti velQ/r%%?%dlweat%ﬁn?PHnﬂhPBﬁ &hpdet amg g Goafitsigation

speci fi ed haseofeopi ¥rE tontredtbynalphural istiyicef theh-ipitlelshcd roivdied,
in the sub- Di; xe t he _si.de i.n qgrallel h(}he short

e or St PEBEE T IS LRELBCOLLR® 200 W AR S Ml deB BT
which, in B§n$baﬁadeneootorheSsabdptmem@ltn@éelGngmmnm=ddﬂpﬁamkthel

par al | el W thi fhgckong %QEc@E the Fg;%tta%gz'é' %rdvra%% g;'éc'o% dipfd G‘cfl Lay

and reached the present 1 nvent i on ordi ng
present ui@z%th%loﬁsmﬁewlrépée BrOTRAY 50é|0§|§| ﬁla?felsqﬁfm%wldhe

pixel is f@w@-_dn@a, aapbuBakbt ¥ ﬁ&gﬁugl@mel $1,1gﬁ1h%>r@c§ﬁtﬁl)(nﬁ§ﬁ f being
featured in that en a.re dln one i Vi gd into a

d
bl ar a1 1ty BOREEt hngel GPtr SHFERGoRt Ve REE SRSkt - FHECPEEY aRGH! ar
regi ons |n@t®ﬂesttmnventunsecamb ppxeh$h am Adeshathat nheacbofet he

sub- pi xel Sde%&‘&%é’&g PoBieanesg @I a?;&‘% lihgh so'lvt '?iebi}‘ fosfngelrff

t he réectangul ar regi I'S sub hé sare, t hat
| east one Wii¢heasupcparegpnsart ﬁ@gn@ngttﬁ @pephéfl@ddém @Q@mxeél fguaned

the Iong sigey 04:1&951{@9 groyLiBLphganan s dinfiferent, t\%ewﬂlepl%gels,
yield in a nanu acturin rocess i.s taken.into conS|derat|on

certain anoifmtl %?gHFs?gnE |§lg§qﬁpr€8rﬁéﬂﬁéeﬂ¥ﬁqf%@%ﬂﬁ ﬂﬁﬁt%%qﬁ;oﬁn
the case wtteéer@etmhgﬁmaponegu‘meaehshawta@thlaalgamears%mear énd in

hort 185 JERGunLT eF 5235, CPReOS TEE SOMpSRETT s Tida T BaTnd e
in 7 the siohg Bhdeadaikeli enfthahiehépog Bhdeapérm@@enamnamgmdnnot be
SUffiCientfé@iéﬁrfgsﬁgffgggﬁ¥?ran&h?@a%ﬂ%dsQﬂ%tpresent invention.
[0010]
That is, according to the present invention, there is
20 provide a display panel in which one pixel is formed by a
plurality of sub-pixels, the display panel being featured
in that, when a region including one pixel is divided into
a plurality of rectangular regions, at least one of the
rectangular regions includes two or more sub-pixels, in
25 that, in each of the sub-pixels, the length of the side in
parallel with the short side of the rectangular region is
substantially the same, and in that, in at least one of the
sub-pixels, the length of the side in parallel with the
long side of the rectangular region is different. When the
30 yield in a manufacturing process 1is taken into
consideration, a certain amount of distance is required
between different patterns. In the case where pixel
components each having the same area are arranged in a sub-
pixel, when a side of a sub-pixel electrode is short as

35 shown in Fig. 24, the pixel component is made to extend in



si de of the sub-pixel electrode can be made | onger, the |l ength of the
. other side of the pixel conponent is 5 suppressed to be short as
shown in Fig. 25, and hence the aperture ratio can be increased.

[ 0011] The above-described formiss an upper concept extracted
fromthe following three forns (1) to (3). 10That is, the upper
concept is fornmed such that all of configurations based on any of the
three forms or all of configurations obtained by conbining these

forms with each ot her, are .included in the technlcal scope of the
upper conckPE. 1PRE fdideoWingtthirde Aarhd eiiee Y9 apeprwanTaRias s

conflguredcanﬁbttbatswﬂfuamﬁmﬂﬂylﬂﬁ@ﬂéﬁsédplmmwdﬁét(ﬁﬂﬂﬁpﬁﬂﬁgﬁﬁﬁrt
sub- plxels are arra s a strip such_t hat,

in each of StHg Sdb’ g‘l x & npﬁﬁ% a%ﬁ[geﬁic e[hcea%l%er tm%c?edzf%‘?g?ﬂe the
rectangulalesgabeOfstQ@bpta@mlaMd¢tdﬂaﬁhﬂnplx3&1cnmpbnénm isn at

| east ape Qﬁgé@ak@%ds %x%h%rtt%% 5 Orm ; %ﬂ& @&céhgge

rect angul ar ape iIs erent con I 'gured suc
t hat each %Pe§EBr§|%éF§O|§aﬂopﬁednﬁyeﬁﬁﬁmblxel electrodes such as
sub- plcturgoghgments and such that, when alignnent regulation nmeans

of liquid crysta# SﬁEDI | es |§ praqvi ded in the sub- |er el ectrode
as in a CPA dispf& GES-SRACCHESE KO HE AT tHREE BAVERF t he
al i gnnent eegnhatédnfmmshendoﬂh@md@e mfretehefm pixeltel g}t rode is

substantially th in e pi_xel trodes o f
t he s%@ pi xel s |ﬁh§ﬁg§§énghgou%§§gICé%c % (ﬁ%lw%4h1dm%(ﬁp Eehialss
confi gur edcenéhguhat ionsehased on @@wedélﬂhﬁ(ﬁhnﬂegﬁﬂmmﬁ geqlhtdodn

means, 5“¢@oﬁ§1§u£hgloﬁ%doﬁt%ﬁh%d d@ﬂﬁﬁ Hﬂﬁﬁﬁ§Hﬁ9§%§LWEfﬂX§%ch

electrodes as in WA and st ance
bet ween oﬁ%tﬁ?ﬁdaﬁﬁ ﬁﬁ@ngP&n#ﬁnﬁhﬁe§@9£ﬂ%ﬁ?%nﬁﬁﬁ?%ﬂ?ﬁnﬁﬁ%tﬁPRﬁ%er

kind of theoatégbuenths eg@iﬂ@wmfﬂgneaﬁéel Sorfissubstantiakl ¥olite Wl
[0 thgsoub ) el celgetodes, Lot or, Toce of Ue b plndl sl e
on any of I@etabguéaﬁesubrbexbmsnar@lhﬁradgﬁd(mnaﬁnshﬁpdtunch as a
stripe shape, such that, in each of the sub-pixels, the
length of the short side of the rectangular shape is
substantially the same, and such that, in at least one of
20 the sub-pixels, the length of the long side of the
rectangular shape is different; (2) a form which is
configured such that each of sub-pixels is formed by sub-
pixel electrodes, such as sub-picture elements, and such
that, when alignment regulation means of liquid crystal
25 molecules is provided in the sub-pixel electrode as in a
CPA display mode, and the like, the distance between the
alignment regulation means and the edge of the sub-pixel
electrode is substantially the same in the sub-pixel
electrodes of two or more of the sub-pixels in the same
30 pixel; and (3) a form which is configured such that, when
two or more kinds of alignment regulation means, such as a
rib, and a slit, are provided in each of sub-pixel
electrodes as in the MVA display mode, and the like, the
distance between one kind of the alignment regulation means

35 and the other kind of the alignment regulation means is



5 configurations obtained by conmbining these forms with each other is
. preferred. Not e that any of the configurations based on any of
t he above-describe fornms (1) to (3) or any of the configurations
obt ai ned by conbining these forns with each 10 other is one

i nvention, and can be regarded as an invention i ndependent of the
present invention based on the upper concept described above or can
be regarded as an invention dependent on the present invention.

[ 0012] 15The present invention can be applied to a panel using three
primary cofebPstanhdaddn ihsospacappl tée¢ tsybarrdizepl ®Lgrdnaidasialy Fvour

or nore pr bﬁaﬂlbﬁréob@ %heb'éhb'—blb(%ler gherhed sta‘?neaﬁifﬁl}éélt he rpr ggent
invention to a anel Using four or more multiple primary

col ors. ThBFngnt E@ﬁeggﬁoﬁvxépyof’f theuramittys uga tdairer LarahIqy any

nmeans aI subf ptxel al?bvéhgleec@&b@mferml qns, t@gd(aa mb-a@iyé_eﬂf qfhhef our or
nmore C or re rre | arti,c ar.aer 0 ex 1t th
ortect 2 of SonBiBPERERPER bBrRREEC Rt ool IR sl et e cah
i nvention @BhﬂotlkiprEéeronﬁy to the multi- 25 primary col or

techni que, and tﬁ&té”féﬁs{:saﬂﬁz B@etHEeg‘éF&Eﬂgﬁ\,&%‘%&'o% (b%%eﬁi %91 y of

exhibited, for exanple, in a ayer
col urms ar BN@s@ROVA-aepribe éPﬁ@Pal1d|§ﬁld@ p&felargt of Gﬁﬁ’node and

the Iike. J@ﬂflgﬂga@wﬁb b@tfa@h@adb YC%HIIE)‘.LWl)ﬁQ_]I sHfsea RaAlditoh 3haf
col ors .means, that sub-pixels of a 58% al |t of colgkﬁhare arr.anged
a

si de si GEPSN tReCPEnelVELFLaPe §%% §éFﬁ@%¥ &Sidteligntion
di spl ay. Thndapeageﬁbrnfothehprssbnplxahsnﬂﬁth@a@adﬁdntQhaﬁuppﬁmws

may be a S&é%@@g§h§8§cr Eeaag%:)ﬁ%e Pura bteV\?r g%lgcfe)& Sa h/ﬁen%rloa}y

formof the ub- ors nay
formof leperdeny, OBuéhea§r§S§éttanﬁﬁﬂéyonln whi ch the sub pi xel s
are shlfteﬁogpzjhe colum direction. [0013] The pixel is not limted

in partlcu ar as Iong as the
he present invention can be applied to a panel using

three primary colors, and can also be applied to a display
panel using four or more primary colors, but it is
preferred to apply the present invention to a display panel
using four or more multiple primary colors. That is, a

20 sub-pixel of a plurality of colors usually means a sub-
pixel of three or more colors, and a sub-pixel of four or
more colors is preferred in particular in order to exhibit
the effects of the present invention. Note that the scope
of the present invention is not limited only to the multi-

25 primary color technique, and the effects of the present
invention can also be exhibited, for example, in a form,
and the like, in which multilayer columns are used in a
liguid crystal display panel of a CPA mode, and the like.

That one pixel is formed by sub-pixels of a plurality

30 of colors means that sub-pixels of a plurality of colors
are arranged side by side on the panel surface so as to
serve as one pixel for display. The array form of the sub-
pixels of the plurality of colors may be a stripe-shape, or
may be a two-by-two matrix-shape. The array form of the

35 sub-pixels of the plurality of colors may also be a form of



5 region of the pixel is divided into a plurality of rectangul ar

. regions, but it is preferred that the region of the pixel is divided
into a plurality of rectangul ar regions each of which has the sane

l ong side length and the sane short sideylength. Further, a formis
preferred in 10 which the display panel is formed so that the | ong
sides of the rectangul ar regions are arranged side by side in the
same direction. Further, it is preferred that the display panel is

formed so that each of the rect ul ar_regians .i,ncl.udes t or, nore
Sub pi xel SEREAFERLr , SHPoFoR TBTHC ARG oo BISEl T Sk J T ht o
a pIuraI|tyrefsheétadgmhatheegndmmnldmnﬂd@monhe regi on including the
one pi xel Pg 13 rectangul ar shape, and may include a part of the

ot her pi xe ut “does not _include the other pixel as a whole. Further,
it is preferred ThatPikelr &§i BAthddmateg mimipARhiaEammthd athses the

subst anmt i akéeglbﬂcb@dehbhglgétlerlse@ageu@tfeot hetone @jl@datl tdy s
specification, that a pixel or §P| pi.xel is |nclud§d n the regi on

means t hat *552P8R2Es FEAEOBFer oﬁteFFb§F$§ﬁ L&fe | TREHT ot
are exhi bi ted, paxpixék 0d vadedbipiteela @Mﬁﬁﬂﬂﬁﬂﬁ(ﬁfrﬁﬁbﬁﬂﬁgﬂl&mZS

referred t?eﬁ%oﬁ‘spéé% SROUPLAR LaKChATNeAR DAY AN ehddf 4l kne

in the regio rojec portion,
t he pixel ,sand sherti Bédeﬁé?n§§hﬁad5urbh§r01 acttoirmt ast ttered@trme@em‘

the ragi onwh%hatﬁéoa%bttage the'lo'i’s %ﬁtntelae dd @tatpftl'% ptaaﬁr%oglct&e of

ot her plxel and adj acent to the pixel
enter into ?ﬁer?%EPBHUlBEe6?HF€nﬁoﬁﬁ§ G- LR %ﬂﬂyhxu5%4§y¥ﬂ1Wﬁ¢l

]pe descri bﬁﬁmb”dﬂﬁé@thohn e]!’ﬁ}i@ﬂh@ﬁpt §tdE§Cprb§§r3@H0%a@\Qh@f dtlts@lag
orms, in ich the_rect u reqio ivided.in this wa e
confi gur ed 30t fﬁa?oﬁPeaeggt%§ﬁ5 %chhg %hﬁbgﬁﬁﬁﬁﬂgﬁl

fornmed to imcludest wwooormpeesshbb-pi@episxel Sursheh, thateguoneach of

t he s pi g e LN . raII t hort
si de ?rec%ﬁégugiﬂghESEeépggguﬁg di%%?gg it % ?ldga dpsdih t hat ,
in the subre@ixRPubAraregéans.onéseadlby, t:h@ F@Egph @ﬁcﬂh@lmgdéhnen B

parall el W@iﬁeihﬁaéoﬂgrébggn%U&QEtbﬁ%p%f %%%.&%ﬁiéﬁwwdaé'éﬂ¥é¥t'
different., Wth this form e above- descri_bed operation effects of

the presentl® VR oRi%Fe BYRiI BPEEdNOLod AT Ufife TFo GFiBed Mgt hds &
rect angul athshape Fuftige 40 shape ptdesrtbanthhe tRet asgtbar hskape

g;g;eﬁﬁa Ieﬁ1£h£ é¥8§”§%o%8a€ﬁogg %B%%%%%l%&l@p&%cfﬂééﬁgﬂénééggr

edge of the one pixel. In this specification, that a pixel
or a sub-pixel is included in the region means that, as
long as the operation effects of the present invention are
exhibited, a pixel or a sub-pixel (hereinafter may also be

25 referred teo as a pixel, and the like}) may be substantially
included in the region, and a projecting portion, and the
like, of a part of the pixel, and the like, may be made to
project into the outside of the region, or a projecting
portion, and the like, of a part of the other pixel, and

30 the like, adjacent to the pixel may be made to enter into
the region. Specific forms of the rectangular region will
be described in detail in embodiments described below. One
of the forms, in which the rectangular region is divided in
this way, may be configured such that at least one of the

35 rectangular regions is formed to include two or more sub-



and the like), or nmay be a shape obtai ned by conbining these shapes.

. Note that, as will be described bel ow, one of the preferred forns of
the present inventionis a form15 in which the sub-pixel has a
rect angul ar shape. That the Ieng%@ inthe direction in
parallel with the direction of the short side of the rectangul ar

region is the sane includes a formin which the length is
substantially the same, as long as the operation effects of 20 the
present inventjon are exhibited. Further, that, in the sub-pixel of

at |east OAEXE For?uFHetP‘é‘ﬁgt AT FaChe Odi FE iSOP TR 55 161€ ka0 thePt
direction ohetbedéohy phdeldklt e thedchangloar regicoirsed fdrerehtthe
nmeans t hat n . .he far so col.or and, that th
length 20 To ERRSanE ol ogi8hr it TEner Bre 001 o1 oy Nt eiishie o
fromthe Iehgeh ¢h ahelsabipioxel coflorhe toechdengditoref [ Gide in
That, the é&?@ii‘e}?fwé‘ttﬁ'h dRel HoRRr alikel dwrtef&ttigﬁl giokoréhes'f@c@ihngtc@eaﬁe

rectangul ar region Is e same nmeans that, wh t he | engt

side in omeeehPRpiReftifécgentto NobY, thhe &PiPer ERee 2oV RcERSCHéLed
| engt h of éperstdenobrEbeteecirangel arcskape iRt o e sl Xel + and
the |l ength @6 %re side of the rectangul ar shape in the other

sub- pi xel [ H %o or | ess. 35[0016] 11 The above-descri bed
fornms of the preBeatsunvenkednmayl hae deserithedvdsf dHapes wiz fa

ref ergpce n a L.a t hat r t..) [ is
ot 1 0t ot e heet eohPRE RpchanGul R shibll AR A, U
concept ual PglyeprasenhargnefppraltagracRrofokiey. a6 sdid itiigal> Bhsnss
a formin adchnd oyikéqe?t 8R0HLY" beUB- BhigkS o idAMgetdibidhisid | pe
shape. Fig.. 28 shows a farmin which four_rectangul ar_sub-pixel s or

[ :
four pol ygdiefe s¥peBERel NAFe BRRtngR8 Vhih PRodcE6rhhernhehalyi gne

shape. of tha prgfePbededehmel offh@hsubrpisxelts dirsrdmrined By & form
pluralkity o - Pi ctrodes,such that _the.sub-pixel of red (R
consing olgdaggg?bﬁgélggﬁeg F% e?agfaRfFC ngﬁ&aﬁé, ¢h that the

sub- pi xel of greéBm{ Gheohshgts ofi thb- difepitien éhnegamedds lofwiGh diigk
&2, such that.the,supspixel sob Rl B), fc@psi f - hﬁ%h l;, o B2
and B3, and such ?hat t he sﬁbgg?xgﬁégfbieﬁpgw %?gglns?gfs orls
sub- pi xel El®cidtRiesneludrsaadferm A ERgchogher Henaddi df P

surroundedsystder 091 1 gdthingamkhaksi Songhasr @#ie0Rd A4 d AL dihe of
sub-p | ectrodes, of R1, on of the

Lxel 1, R2, R3, Gl and , and the re ,
o oy LB ay TSI BFS ST CLBREPEDPESERE GABLPAEERhgUFGF RET oRieR) 4P thE
ti me when sub-ggionl i of| atli hgaeheopexeblbs, dithied@édnigtto im phgral ity of
rectangul af; YEO O03-1 TNS.L69h QR 1 RUERQUAYSA Y NS¢ the long side
of the rectangular region is different means that the
length may be the same for some colors, and that the length
25 in the sub-pixel of at least one color may be different
from the length in the sub-pixel of the other color.
[0015]
That, the length of a side in parallel with the short
side of the rectangular region is the same means that, when
30 the length of the side in one sub-pixel is set to 100%, the
difference between the length of the side of the
rectangular shape in the one sub-pixel and the length of
the side of the rectangular shape in the other sub-pixel is
+10% or less,
35 [0016]



25 dotted line, that is, the region including the sub-pixel
.electrodes of Bl, B2, B3, Yl and Y2, and the region of the gray
portion represent one rectangular region (P') at the tinme when the
region including one pixel is divided into the plurality of
rectangul ar regions. In the formshown inh 30 Fig. 26, each of the
rectangul ar regions (P) and (P') is formed so as to include two or
nore sub-pi xel s, and hence satisfies t he configuration requirenent
that at |east one rectangul ar ion is to be forned so as, to include

two or nore sub- pigReP8OV Jﬁ?ﬁ@ & EREmsuRitha PreReMentt RN bF o35

t he sides whlpabal Hekcwiblkd ke SeQrlfowss o tdferdidcd egd angut @btual
th a view t.oward

P th th t.is,
o 26, 1 eREeUan: ATREr Bkt Foaco RICAR IavenEng T SRgriry hitape
t he Iengthtébyhasethense@@@aﬁnﬁmmma del with the side, which is the
short g de of thgaéhrsst @egu' 9k rtsg'ﬂ@ (Pg %e@yﬁ%lﬁ'%ﬁ%%

t he upper sides of _the sub-pixel €lectrodes Rl
subst ant i aPP§ BH&l - toE%§Eh°5tﬁég (£Re2Pengils & /afdoWsare form in

subst ant i a\l;Mcmﬂahrt Qe@@@hg@m@:r sub-pithe § etangl{gd@H®MN (FLdipe
simlarly, the Ie f% agd t he Ien th (W% %f the si.des af the

sub- pi xel ?%B?ro gBl T M afe gﬁ%sﬁﬁn éng BYGal- & At -
(the | engtpszelandrdfane solyvanizlaldup-eguald ereadrotiiesd . lmtalﬁwo—

pr ef enred i i.he pi xels, the lengths of all the sides in
paralﬂgl g?a{Y% h % gg%of the rectangul ar region are 15 equal

to each other, ahd Fhﬁt 2ﬁm Fegh 24, tie Higedtshsi soffermdd ey and d
are equal ;BPuﬁélP_btit Ber suEUPHEk%ﬁa ellréctt%cﬁ-;lsb sQidi‘P'tl‘FHt r@’ﬁje (sﬁlbﬁg?gxéfe

sub- pi xel of blue (B), he side in parall
si de, whichtiEeEné Poﬁ@n§F§§SontﬁeSFgﬁﬁHﬁﬁﬂléﬁqqaﬁQﬁ?iFﬁfé%H Wk cdnd
isd20 IOCaREﬂthiﬁlcthhslﬁf thsi @as—@flxtelge o@l@{n@'@fel (@l Qﬁ:'zr[so_ﬁ@tSst%la fo-
n 5 IS set,to e e_su i xe ree n e
SUb- pigel BTGl PhERENRaeEne? Elo e ne nua AT pi T R (i
si de, whi dhlus {BRe bonglstdeoéfsmbepnemﬂ&n@HLaBZwaydnBi}%amdubmwhch
s | ocat eduipn thhe! Ehb-29x8h 0BT 9k11RE Su R Al ecly Aas. pﬁx?

ub- pi xe

and R3, is set to f | east one of the s
t he electrodes of Y1l and ¥Y2. In Fig. 26, the region

surrounded by the dotted line, that is, the region

20 including the sub-pixel electrodes of R1l, R2, R3, Gl and G2,
and the region of the gray (gray color) portion represent
one rectangular region (P) at the time when a region
including one pixel is divided into a plurality of
rectangular regions. The region P' surrounded by the

25 dotted line, that is, the region including the sub-pixel
electrodes of B1l, B2, B3, Y1 and Y2, and the region of the
gray portion répresent one rectangular region (P') at the
time when the region including one pixel is divided into
the plurality of rectangular regions. In the form shown in

30 Fig. 26, each of the rectangular regions (P} and (P') is
formed so as to include two or more sub-pixels, and hence
satisfies the configuration requirement that at least one
rectangular region is to be formed so as to include two or
more sub-pixels. Further, in the sub-pixel, the lengths of

35 the sides in parallel with the short side of the



length of the side in parallel with the |ong side of the rectangul ar
.region is different. Inthis form the lengths of the sides of the
sub-pixels are also simlarly set even 30 on the basis of the side
which is the long side of the rectangul region (P') and which is

| ocated on the left side of the sub-pi el ectrodes Bl, 82 and B3.
The above-described rectangular region in the present invention is a
region which is conceptually created in 35 order to deternmne, in a
region including one pixel, the 13 shape and size of sub-pixels, and
t he shapeI@ﬁE%Pg%&?ﬁnﬁ%ﬁéﬁP (BhdatRe tRRK 2T aSUIRASK At Rct Tbdds 18,

ghefefangwi$ﬁ_§U®:ﬁwxﬁgﬁaﬁﬂdFibe s4b- mhxeheebaﬁtp@&@a @@@c&&odes R1
esi gne S gte ea IS re anqul ar 1,0Nn

In Fig. 27¥“§é%ﬂ d?h?h EE%B Elgngs%FSrﬂg 959 jgﬂlﬁFal 2 %ﬁdes in
sub- pi xel pﬁrﬁil@hemlshchhehaidehewhmbhpnsethefshedt(Rﬁd@owi'im@ of a
sub- pi xel f - ch t b-pi xel gr.ee G

coner sPe G CEAnRSEa Ll r By SHPTe) Mt U BHO 1Rl HBoaRedcB R He hoper
blue (B) cvrdestaf ofhe sub-pixel eleetredesoRlBangn§lsuene hat t he

sub- pi xel @Ibé/@érﬁ‘@i/\éii@f sghsists ehch étltae@l x@heellé%:tﬁl@?aofaniﬁ H Rire
a I S

Fig. 27, the reqi surrou ded b é g ed Line L
egi on | ncT R 1T LUDSEFR I C25°8FBCbFBRGS of TR BhE E-CERRORREE
regi on of ﬁé@a@mayppprtsnM1I&p19$eﬂheomengehtangubad mh@IQ@n@Qh atd)
t he t;LI by B N FEgL0 PCLHQ' ngoggxthShec%agd\é' Jded 1Lnt0.4 ane.

pl ura Fectangu ar Sdr Foufided by
dotted hnﬁybatﬁntlallyh@quéglbﬂ gachudichgrt Heheubepigkdls zoand d are

e'eCtr0de$s£ﬁs@%ﬁ%¥%ﬁiya@&uébet5egéeﬁ BEhEQ? grfy PQrﬁkQEefﬁgaeﬁﬁQE

one rectangular region (Q°) he region 1 ncluding one
pi xel is ditvidlel Fie OS‘E}HePhF%Fﬁt i F?eoﬂ-ef‘-%?énﬁﬁ ar-1r &§rosd desn 4 g.

28, each dfatdElsubypietBel ShbotNBddBYo@ the rectangular region are
15 equal to each other, and that, in Fig. 26, all the lengths
of a, b, ¢ and 4 are equal to each other. Further, in the
sub-pixel of red (R) and the sub-pixel of blue (B), the
length of the side in parallel with the side, which is the
long side of the rectangular region (P) and which is
20 located on the left sides of the sub-pixel elecirodes R1,
R2 and R3, 1s set to e, while in the sub-pixel of green (G)
and the sub-pixel of yellow (YY), the length of the side in
parallel with the side, which is the long side c¢f the
rectangular region (P) and which is located on the left
25 sides of the sub-pixel electrodes R1l, R2 and R3, is set to
f. Therefore, in at least one of the sub-pixels, the
length of the side in parallel with the long side of the
rectangular region is different. In this form, the lengths
of the sides of the sub-pixels are also similarly set even
30 on the basis of the side which is the long side of the
rectangular region (P') and which is located on the left
side of the sub-pixel electrodes Bl, BZ and B3.
The above-described rectangular region in the present
invention is a region which is conceptually created in

35 order to determine, in a region including one pixel, the



25 plurality of sub-pixel electrodes such that the sub-pixel of red

. (R) consists of sub-pixel electrodes of Rl, R2 and R3, such that the
sub- pi xel of green (G consists of sub-pixel electrodes of Gl and @&,
such that the sub-pixel of blue (B) conf%sts of sub-pixels Bl, B2 and
B3, and such 30 that the sub-pixel of yellow (Y) consists of

sub- pi xel electrodes of Yl and Y2. In Fig. 28, the region S
surrounded by the dotted line, that is, the region including the

sub- pi xel ehectrod s of Rl,. R2, R3, and &, and the region of the
gray portidn®Pepfe eﬁllz8né’f3§upé'@t1§ﬁ%lfalaqdedﬁ'hcﬁ1 T9P%t Tt i me when
a region iackadgegent4 ane pheellike,diod deth-ipit-eela qlar@tddes of

rect angul ' : redi_ L Surrounde / t.he dotted |ine

that 1ot CFIEBER; TR SRR e laS s A S B SR R e
Yl and Y2,bandeshenedgbynusfinghéhgr dfegott divirepresgeamgblanecegion.
rectangul afppegion (S') at the tinme when the region including one
pixel is divided_into the_plurality of rectangular regions. Also in
the forms shown fh Fig: 37-aR@chi §¢ 3Be she-Plxelsgrf ifpimad &y 2
?Ccor dihng szufgggi@yegentsgigﬁmabiloe1@@!&1:!@?1&50 sﬁmid ! itﬂdatsictfﬁé ag%w—ﬁ%qébe
orm shown_in_Fig. : ref.erred forns t i spl.ay
banel - accoPti L SR hEoBPASER: OfnfeREPGR T B UoReA 1 T St I
bel ow. 1t tkapreher sed-phatlt bé dirsphay Gpanensisteonfi gursb-4H sszich
that gach Ofe@:PbuLablel ¥ obustbrRLXCLn AR Jishangul A, Shane, such
that the long sides o t he rectangul ar 'shapes ‘are arranged sSi‘'de by
side in thecrahetdi péchi AP PIER1t RAECtrRdcad@f &, tand sUislpitlets, thee

length of &he-sheetl skdeedfiolheyleebarqukar cHhapes s siubst antd @&l g0
t he sane, anpd such that,O#p at, | east , one_of the sub-pixels, the

| ength of Phe¥tond st of 7t heh? eE$&hgul Br SeRapEnFsdapPys ERgncotigd
this way, lheefothatnivhi ehet kegivh- pnxehdingeldhel st

of t e ot HRgarareSrabes 8PS Srv ARGed S A8y S te T THE e tron
di recti on neyrésent f onem rachbnghleasctraggonar Qutpitiel < iare vdrararged
Chanch” opF53:51 AHepIL g b acents| s ies e e naionayl
rectangular regions. The region Q' surrounded by the
dotted line, that is, the region including the sub-pixel
20 electrodes of B and Y, and the region of the gray portion
represent one rectangular region (Q') at the time when the
region including one pixel is divided into the plurality of
rectangular regions.
In Fig. 28, each of the sub-pixels is formed by a
25 plurality of sub-pixel electrodes such that the sub-pixel
of red (R) consists of sub-pixel electrodes of R1, R2 and
R3, such that the sub-pixel of green (G) consists of sub-
pixel electrodes of Gl and G2, such that the sub-pixel of
blue (B) consists of sub-pixels Bl, B2 and B3, and such
30 that the sub-pixel of yellow (Y) consists of sub-pixel
electrodes of Y1l and Y2, In Fig. 28, the region S
surrounded by the dotted line, that is, the regicn
including the sub-pixel electrodes of R1l, R2, R3, Gl and G2,
and the region of the gray portion represent one

35 rectangular region (S) at the time when a region including



30 shapes are arranged so as to be connected with each other (in

.ot her words, rectangul ar sub-pixels are arranged on both sides of the
mut ual Iy adj acent short sides of the rectangul ar shapes). However, a
formis preferred in which rectangul ar fyb-pixels are arranged on
both sides of the 35 nutually adjacent Tong sides of the rectangul ar
shapes. 15 The sanme direction nmeans to include a formin which the
direction is substantially the same as long as the effects of the

present invention are exhlblted Further, that the length of the
short si deP®? Bheet et? anglitardshape FSP5U§GE§F§nP|anf ud&fe neans
t Bgt V\ﬂer%écltjt]?oﬂn@ngtﬂhé)fréhmzs hor ts@i‘ﬂ@#ﬁkﬁeﬁm&y Stihe pﬁ&fel:ei:isliﬁé,t @hat
100% the di ence in_the t he . short .si t he

oot angul o= Shibe TEPhBRn  ERGORBSs EB2pr KT DA ofd SST FB S el B2/
sub- pi xel sB3s dboand 192 oantlesbe regmﬁmeflthesgpﬁef@mmédcmhaepmﬁaent
di splay p o] resent _in t ol nfdpQur ch
that och o e e RS Fan by S e
eIectrodesl%%k%dh%glﬁ@eaPﬁﬁﬁﬁEhﬁ feyifadi é ﬁtﬁe§ﬁ§ P@Mﬂ@hﬁ?ﬁ %t |east

15 one of ﬁ&@t§@@upéﬂe£§ iegkudes two or nore sub- plxel electrodes

and such that Ian % f t he |er in_the spl anel
'St ance botvieerhHi W BRehe TgBRar foh nEdfs SrdErs *adge 25 (e
sub- pi xel @dmfig@ﬂ@tiensabsbadinglty the papeent uhaenﬂmqm>qdn be

el ect des r ub-.pi X ' h i xel .
When gesub:%§§%$8 %9 rgglor ﬁgé goghuggﬁybylgf%gégn%ﬁgel
el ectrodes[9®l8 hi s may, t he sub-pi xel el ectrodes may be driven by the

same TFT, or nHYPEEEéﬁﬁégc%byﬁéyOﬂrtM@nd?¥p§b%fEéﬁ@& EEE%r@&h@e&obxhe
the sane signal |ine 25(source_b i ne) he sane scannlng l'ine.

Further, iRT$¥SHartheelatP) PiéfePredePRALPPRe 18r 88Tz OP 161 each of
the sub-pi xel elpgti9deseisrset tnabetﬁabaﬁapuagl b¥nkhe isam@nfigured

(apprggim%&%g %Qatsggg gnd : ura&h%y %% %&§%ﬁs has a
rectangular shape, such that the long sides of the
rectangular shapes are arranged side by side in the same
direction, such that, in each of the sub-pixels, the length
of the short side of the rectangular shape is substantially

20 the same, and such that, in at least one of the sub-pixels,
the length of the long side of the rectangular shape is
different.

In this way, the form in which the sub-pixel itself
also has a rectangular shape is preferred. The form in

25 which the long sides of the rectangular shapes are arranged
side by side in the same direction may be a form in which
rectangular sub-pixels are arranged on both sides of the
mutually adjacent long sides of the rectangular shapes, or
may be a form in which the long sides of the rectangular

30 shapes are arranged so as to be connected with each other
(in other words, rectangular sub-pixels are arranged on
both sides of the mutually adjacent short sides of the
rectangular shapes). However, a form is preferred in which
rectangular sub-pixels are arranged on both sides of the

35 mutually adjacent long sides of the rectangular shapes.



area of each color is changed by changi ng the nunmber of 30 sub-pixe

. electrodes included in the sub-pixel of each color. The alignnment
regul ation nmeans is usually a projecting structure, a cut-out portion
of the common el ectrode, or a stepped p@ﬁtlon (usually a recess)
which is provided on the insulator. Furt that substantially the
35 sane in the above neans that, when, in one sub-pixel 16 electrode
in the sane pixel, the distance between the allgnnent regulatlon

means and %he edge aof _th i_xel .el ectr.od et to 1l qe

0 it or onocTBE: SARE ShrelEiBtomRatE, 6% RE IR R T v e e

al i gnment degetaieonis sehssaatdatliy eﬁgesmmalassﬂdnqna&ﬂtmée@ffemks

n the othge shb-pi-xeLnel SALEALG N LRE SAMHRIAE! kR AAUO! dhess cild
I'sp

such form especi { ' qui crysta ay panel
mode, and i®eothkef the ghpghmeatesedt éhiss nemfanmilaumifaneniso t hat

the di &5f eremeerhntt Be1yespaNSEnePaRE Nk AT, aGiRI SiHL m{w@rbf hene
sub- pi xel s_can_be auff|C|entléHredu ﬁg and further the V|emn angl e

char act er | $FPEC c8hBeCSuPPRC BRI Py XerpridvE®E [[G020°0% Ghe giitiererce
t hat the ahmvﬁhde$engbhdoﬁlshbaﬁhbitp&ﬁ@eIdf(ﬂhﬁlﬁﬁﬂﬁﬁhgﬂﬂﬁrtiﬁﬁpe
each of t hk?e‘@wé'erql {:{}35 gﬁesgebgkﬁ%lei Ia%df %r %B%?){Ehseubo% X! eo eCI ! Oﬂes
havi ng two™ or mor e Kinds “of "al fgnment reg aton means,” and Sue

that, in planawpew pi0%herpilgek.in the display panel, the dlstance
betmeq@ ongpkiggl of alignment regul ati on means and the 20 other kind
of alignnent regul ation neans is substantlall{ the sane in the

sub- pi xel el ect rbelesSi RFERBTERE 5Pakoi8Ss (B-Spibed Panel Reaonmingg X .
It is prefena eﬁré@@hteﬁﬁ’ﬁeﬁf:lbheJ.%Ubohlf&@lu&dm@d&ﬁ&l'ﬁiﬁ el b X ed

l ectrod f d t he, 25 ki.nd .of al

et oo he LTk B SRR ek Pt R PR S o
ribs that emehinapangl &éignmehteaehudbhidon oreaarsg cmmchnﬂhaﬂwatcﬁeast
ang ohsL s ohlAc At fo ! DuRARALLEL WhERLEACN QNS 4l ATLIPROSES COmTON

el ectrode, or are Xl el'ectro es edges
are provi d%JdGCFW%‘?%} I en V\/Btlﬁhe*&bﬁtet Agr plegyr i, qmdihesms}t%lntlralﬂlye

the sane Idﬁé@ﬁaﬁb@aeemeaeﬁet E@%taﬁ’@%nbfel%%e@'rﬁtt%%c%l@?}ﬁ%‘é%& one kind
of alignnent re u ation neans and the other kind of allgnnent

regul ati ont $EaHSE1 PR oR82RELEPFAxENCePESEr Bde tHF HE PR pisdactrodptis
to 100% tdebstantially the same in the sub-pixel electrodes in the

20 two or more sub-pixels in the same pixel.

When a sub-pixel of each color has a plurality of
sub-pixel electrodes in this way, the sub-pixel electrodes
may be driven by the same TFT, or may be respectively
driven by different TFTs driven by the same signal line

25 (source bus line) and the same scanning line. Further, it
is particularly preferred that the area {(size) of each of
the sub-pixel electrodes is set to be substantially the
same (approximately the same), and that the display pixel
area of each color is changed by changing the number of

30 sub-pixel electrodes included in the sub-pixel of each
color. The alignment regulation means is usually a
projecting structure, a cut-out portion of the common
electrode, or a stepped portion (usually a recess) which is
provided on the insulator. Further, that substantially the

35 same in the above means that, when, in one sub-pixel



35 difference between this distance and the distance between 17 one
. kind of alignnment regulation nmeans and the other kind of alignnment
regul ati on nmeans in the other sub-pixel electrode in the sane pixel
is 10% or less. In such form especiallﬁ6in a liquid crystal display
panel of an MVA node, 5 and the like, the alignnent state can be made
nore uniform so that the difference in the response speed
characteristic between sub-pixels can be sufficiently reduced and the
view angl e characteristic can be sufficiently inproved. [0021] 10It

i s preferr@bthatde #MpFhafR $PBF BLXfHe MEEnILGLRRCE %ﬁqﬂﬁ?QMﬁﬂﬂ, t he
pi xel has @J.ith@mrgutaguhhghbnsmbsh@ihagdr e@ieOﬁdig@ ﬁafr etgiﬁorsquiiﬂﬂ
included in,the _display_regiaon d that is-ather than.the regi.on in
whi ch the SEBSPTEF 15 SFFahfed? CThe TecEatgararonape oem e irs
above nmay deshastapentiavhagdasprofecbetmeandioe aliguessitorrapldidon
subst anti allyn@ LGt EAGULE esaep%heaéubopgxai Ehe _iHRE S Pl & the
present invention are exhibited. In othef words, a formis preferre&
i n which isukhelseb-pigerroticain| hst sene pdked, ishd&l0@ngith lsfsst-heln
side in pagathefomhf he2fetheallgngnsihdeighitiherfeekangulsyl Shapmdls of
di fferent, q€9$in ich éhf [ h% shigl iﬁﬁ reqion is.arranged, in a
space. thai® 1} dPARE | Adof PEspoRGente LA OTRE T odiadd | i
si de of thensiibep xed €ehecthedd)ifEeeneranpl ¢hewrerspionsepatdearchs of
non-t kansni,;ssij i ONS a FIs,.25. a . :
B A T At L Ny SR e e L
non-t r ansrFeSRGed rag@ onubthehetBgbvpewénghanong kceesaniispistdlc can be

eIectrodessuff@bf@ﬁﬁifrgmﬁggbgd_especialIy the aperture ratio of the
sub- pi xel the 1arge side length can be inproved. A 30 formis

havi n
preferred E%P%%Pch athin-filmtransistor is arranged in the |ight
shi el ding regiont [®22teferred that the above-described display

15 panel is configured such that each of the plurality of sub-

pixels is formed by sub-pixel electrodes having two or more
kinds of alignment regulation means, and such that, in plan
view of the pixel in the display panel, the distance
between one kind of alignment regulation means and the

20 other kind of alignment regulation means is substantially
the same in the sub-pixel electrodes in the two or more
sub-pixels in the same pixel.

It is preferred that each of the sub-pixels includes

one sub-pixel electrode. A form is preferred in which the

25 one kind of alignment regulation means and the other kind
of alignment regulation means are ribs that are in parallel
with each other, or are cut-out portions and slits, that
are in parallel with each other, of an opposed common
electrode, or are the edges of the pixel electrodes, which

30 edges are provided in parallel with each other. Further,
that substantially the same in the above means that, when
the distance between one kind of alignment regulation means
and the other kind of alignment regulation means in one
sub-pixel electrode in the same pixel is set to 100%, the

35 difference between this distance and the distance between



A formis preferred in which a colummar spacer is arranged in the
light shielding region. Especially, when a 35 multilayer colum is
used as cell thickness retaining means, 18 a formis preferred in
which a nmultilayer colum is arranged ifiya portion of a sub-pixel
having a small area, in which portion a sub-pixel electrode is not
arranged. Further, a formis preferred in which a sub-pixel 5

el ectrode and/or a storage capacitance wiring are arranged in the

[ight shielding.region / ch form,.it i Ssi to :
suffici ent?rgépg(lal\[}gn%gt ﬁgg\&#ﬁgﬁgpgre Slrlglt%éjh '%-)n%lagq r S Bdcgcéjebyoﬁrheer kind
col umar spicetignhensubephkekieheterode inarfdyeoro ey stuWrageel

capaci tance, 4Lt pde EHT LHEr sailBeR 1810 180LYFRAL SAACY. | $naLLAR0SH )
a portion where the pixe eFth ode’is_not arranged, it Is p055|bfe
to avoid tPEP9etiltydl 1Pedkadeuire SFYGE Hetsd BhP AR fikan MVA mode,
el ectrgde and the oppesedheonmBfnalkatt ede o CAM &Jecelddrde)dre uniform,

Especial ly en_t syb.pi xel is.s |, the formin ich 15 the .
ol umar SBRcEEE  hEeSHBEBPEBRCE) b1 FOGe TORRErER (RN GRECeELstic
capaci t anceewweengsapeparedngedni bet baflfiightndiivelmlichgradcegiragh tilsee view
particul ar e t her o ist=4i referred dhat, in the
di spl ay pa%%??éZ%ﬁéﬁggB%Fg???% E?Et % nggﬁfﬁa tgﬁﬁfﬁgﬁéub-dixel

el ectrode f9P28Hisplay of each color is reversed at every natural

nunbergmul tiple pf {heppurbercafl tBHL, Pixebs annelivdedd rRNePirxel in
t he sane rOM/glrectlon. This formis particularly preferred ﬁgfqggyen
nunber of SUBIPFRePE GRE BRPShged FeP1361oRESpitxd1cGHENG ane-F
di{ection.smﬁilﬁiﬁgm@ggi?hemntheréggsnrahF$ ﬁak@m%fm@mﬁvﬁgﬁjﬂhe same
polarity of.t otential _of €. sub- pi. xe ectrode fraom being.. .

ot o o Ty b vafeRat €0uet ot HA8E: o e Rire SR G st B B
it is possiltesto-pveel iheakatepad.shBdewreThangbdus- sBepdesor ithed

‘;ggimggéy berhasedaPmpa dri¥hpg AELRAY, 0h-MBLRsh Redaed ¥bdess or
may be substantially a rectangular shape, as long as the
effects of the present invention are exhibited. 1In other
words, a form is preferred in which in the sub-pixel of at
least one coleor, the length of the side in parallel with

20 the long side of the rectangular shape is different, and in
which the light shielding region is arranged in a space
that is formed in correspondence with the reduced length of
the side of the sub-pixel (electrode). For example, when
the patterns of non-transmissive portions, such as TFTs

25 element and contact holes, of the sub-pixel having more
sub-pixel electrodes are arranged in the non-transmissive
region of the sub-pixel having less sub-pixel electrodes,
the aperture ratio, especially the aperture ratioc of the
sub-pixel having the large side length can be improved. A

30 form is preferred in which a thin-film transistor is
arranged in the light shielding region.

[0022]
A form 1s preferred in which a columnar spacer is
arranged in the 1light shielding region. Especially, when a

35 multilayer column is used as cell thickness retaining means,



[ 0024] In the display panel in which one of the pair of

-substrates includes scanning |ines, signal |lines, storage 35
capacitance wirings, thin-filmtransistors each connected 19 to each
of the scanning line and the signal lin and sub-pi xel el ectrodes

each connected to each of the thin-filmtransistors, in which the
ot her of the pair of substrates includes a conmon el ectrode, in which
the sub-pixel 5 electrodes are arranged in correspondence wi th one

sub- pi xel , whi ¢ch the can line._and t i xel_ el ectrode

f or m gat e- 8r§f’ Medfalit ﬁ&ée%gd'% Ahd hé &t “ﬁ% G Ehe- S

sub- pi xel ekeenhgede ihormpsatroa- @mma1snhﬁpmﬂamunaﬁinb ANgna 1L Wit &dn,
t he storage.c it : t t de fo m
Storage cagiorTacn. BREEER o BB Aes W SR Be A 1R

el ectrode form | FgutHesry§t abrdapsc prafes e in Wh;qheﬁeﬁuthIXQﬂ

when a spot @J"!Iab%!ro@bf taee%ee abetwsend hemtaning Imrﬁsng%ltaweaﬂmg@&
driving the anel is set as Vg, at_ 15 | east ane of

|
pull-in VOppaEQeAiaggtcggpe@é@&g+r@g&op -Ccc¥ikhggpcr Ygrmrn ét lS
gi ffler encepasﬁmbubetwabuglfeb;égqilw?mv@e{jﬂmmh ﬂrtlenetlar@fpelcﬁuﬁ/f@lﬁ@;io is
i splay an a is an ue 0 c is
t he sane fgr&eggﬁ gg’lg Em’PF alPR7 e S |t;" erRJeiJeJt %e%rcf%east
20 one of ahé/erzehefstheaQWIDepangtemEﬁemunmngthémIahee ofwhiehe a
st or agg caea%ﬁaggefggcwe iSuBy 'a&& .dhay ng 'oaf{% }ﬁ egﬁze[fo
an val ue

than at | east one o he size o esthcmgeement |
of the stoPhf§etEapgcifanes éfcrtaﬁeegublﬁu Rl DeRdifd e He afpid ditea.

Wth such ferfiical 28akagst (aB8kabet BRtv@lae tofe AVh-giheval uaofodh
and t he vaIu&bgg Ccs/Clc can be ma Ic%ubstantlall t he s ne for al
i

t he col ors? et RRPOPRE SRBYERdELEFTEERS A Eﬁt 1 east one
of the sizBspécihdlgw whbnnghel enprpiaed tllme swallﬂe cn‘het hi?.):ﬁrt QIragehich

capacktanc f ha g ar £ is |larger than
ot r et omaSopoPfnidr, BbkBerr bl th-RIRae R M R n e P G
t he storag@t@é@qel@aneelbﬁnphewsmbnplﬁee ﬁawmeEKhelsrhhd ldrgge” neans
a formin yhiehatheg §é§§oﬁf J.Ehﬁa%‘é‘ﬂ:ﬁ'l'a@gyeb%@étrr%f t he sub- pi xel

havi ng t he Iarge afea is larger than the Size of the 35 switching
el enent of L8¥&>kub- pi xel having the snall area, 20 or a forn1|n

whi ch the val ue pﬁrtﬂi\erst@tage @@@elrﬁ:eacehefc tlie - RIDsR)1 aRaWaE1,

the | grge area | er .t [, u e ra ap C|tance of
he | 8R9C Bhe%hitaLaLerthan Liaualie of Lhe storages
are conblnémrSdimgbaheof éhehebylothesdmékemee@eaﬂ1dﬂary%ﬁaﬁuraﬂ t he

bl ooy SRREG: VA LEOBLENE. PRESHARAAE, 6P AR IR i pa e

colors are elimna éxce ent pane iage
perS|stend%lx%hdlmhehﬁlRemecﬁﬁwbdleﬁpéiﬁed Roi e fham Lhepputenuﬂakly

di fferenceMer&rpld awREANBIBE hiflBer of sub-pixels are arranged per

25 one pixel in the same row direction. In this way, when the
measure is taken to prevent the same polarity of the
potential of the sub-pixel electrode from being laterally
arranged side by side at the time of monochromatic display,
it is possible to avoid the lateral shadow. The above-

30 described form may be based on a driving method, or may
also be based on a design.
(00241

In the display panel in which one of the pair of

substrates includes scanning lines, signal lines, storage

35 capacitance wirings, thin-film transistors each connected



10 is expressed as IvVgh - Vgl (where Vgh represents the highest
.voltage in the scanning line at the time of turning on and off the
TFT, and Vgl simlarly represents the | owest voltage in the scanning
line). Further, the difference 52 in theggval ue of Avd between the
time of white display and 15 the tinme of black display is a
difference in the value AVd between the time of white display and the
time of black display, which difference is caused due to the

diff th itance i.n t e | st.al_between the,t

of whi to dF8pPafiand ERE CEABTIRobace drshitly Sinsl Wit ertite

in the val pgxel AVdcbebdeen eilod mqm@amtaduﬁqaaﬂchﬂqﬂ/thﬁithmnfkamof
bl ack dis n |

b ack)l _p'l—&% n%v\ﬁBBEg _eLﬁ Qi%lg:?cgdf}c:% OCEW&QQ o@(gl"f‘esid%rk ﬁaclk :r_dates
Ve"-P - Oga;ncmﬁamac%mmoec@lﬁ OGfhi ti&) Whi ofe-fhe wh@!t

(black)s 25emeansctibe ¥akuarehndedatint &%ﬂﬁef%cﬁfdéﬂc%ﬂ%ﬁﬁpir?é/,s@w dc
(white) neans the,val ye ﬁf c at _the ti dl%ﬁ%dy the
above- descPrBed’ f bFnE*1hRe "6 M4 %Eﬁﬁﬂﬁl 6&5?6? +H whi ch

t he sub- pi #kkcekeder ﬁdemg&t&@drla&nsmlpagﬁ.t@am|(Igmcear(csttdteagﬂgnal
CapaCItaan ﬁ%réﬂg)FHE EP Qe&'éﬁ%c@%@&ggfgﬁﬁsggyéc rplxqqehaVIng

provi ded in I on angul™ar région)
the snal | gaﬁamtﬁnmu @ﬁdpoﬁﬂdonnt W& i Hhiex et astaea rarieR G istargte

arranq%d Jb@iﬁayanahehapghbub@xaqr%Il%tqfo&ehefo%b si:‘dd(leelgé‘aé’d ihhce
35 smal |l area can be substantially _enlarged nd aliquid 21 crystal

di spl ay devFee #Rdi RgensyR- P&ﬁ?ﬁaﬁé@%&ﬁ%%ﬁ&%&omsﬁ qgtyiede

preferred fhah lheusdbepiyxekli &@b@@ﬁs:aalcé pjlu;r alllﬂ Vi Ofprsaepte@lthat,
el ectrodes,, each h area, .and in the sub- plxel of

i .t
ot Tenst oiBERoT POt R Rl rE R TEr ShRE LRBVEI e PO e
di ff erent . tHhet by, of ndvariogs theqdu@pdawslp@lnem Sird aq/e’adea/s cag Pt et
di 1 engnce st henLesponRe 3099d GN9LARLEr! S DRERNANe o coq +
sub- piXel s e sufficren Iy red maki n
stat e nor eCosi fofhe) andval e the ﬂm:&fnaﬁ@@ecéh e @mfva;lle@tw Avd

i ncreased @é(l@é'alﬂ@tﬁgehh‘é‘hér eameob st %3.%@bd9.'s>§ﬁ|a§z atfatt Hde: @fea of
t he sub- pi xel gctro e is the sane_in the above neans that the area

may be sub‘g%%ﬂlf. +F9-eKe 28AethS YélPSana§crsk{é;léf fle%tféleofsatr@%e or
present i nyedhienlean pscbsienlia) | ytexbi preé€drred that at least

20 one of the size of the switching element and the value of
the storage capacitance of the sub-pixel having the large
area is larger than at least one of the size of the
switching element and the value of the storage capacitance
of the sub-pixel having the small area. With such form, at

25 least one of the value of AVd, the value of Q, and the
value of Ccs/Clc can be made substantially the same for all
the colors. Note that the above-described form in which
"at least one of the size of the switching element and the
value of the storage capacitance of the sub-pixel having

30 the large area is larger than at least one of the size of
the switching element and the value of the storage
capacitance of the sub-pixel having the small area” means a
form in which the size of the switching element of the sub-
pixel having the large area is larger than the size of the

35 switching element of the sub-pixel having the small area,



[ 0026] It is preferred that a di splay panel according to the
. present invention is a liquid crystal display panel 20 including a
pair of substrates and a liquid crystal |ayer sandw ched between the
pair of substrates. In other words, it &@ preferred that a display
panel according to the present inventionis a liquid crystal display
panel using a liquid crystal |ayer as a display el enent. Wen the 25
present invention is applied to a liquid crystal display panel, the
effects of the gresent i n cag be nor suff|C|entIy exhlblted

The di spl ay* p@nePr&ctbry ﬁﬁ h& agiEs &t G éﬁﬂ?ﬂggxﬁ?ﬁﬁ?%ﬁﬁﬂQ%xP
to a CPA nbde, sahelpax&/NIAhandleg Ah&o,law@en atrea disslaayyaqrmanglaracaas di ng

Lo ho QhERELs PKENLERDALE BARLCAL AR OB ) SRR g

node, the eftects o dent Fhaven i'on, suc
S|npl|fy|n@h@hémﬁﬁhuﬁaeﬁurpﬁgaoﬁoamsabrwhﬂah mmﬁaﬁ;ﬁpnmﬁﬂarauanmbknﬂﬂ

the effsects9het ABEOVidiget | ehd, agpe P&naRr enSHhL 95%&1 y
exhi bi t ed. F%?ther t he J?gyy panel %5 gccorﬁlng to ngpgsggﬁ

i nvent i on RRRLIEIEOBROSEA aell_\}"agzz 2gfpthed storres (Cﬁ%?sﬂxf@rl‘s‘@ BR&igreen

A Id gnment )t}hT@deGl'aﬂQ JaE’ﬁ amdmsnau@hl asoFERatFreixtgs l@glIQ:' (bafﬁ/@%JI Qioiliamg)t
modes. In ticular, the prese i nvent. uita plied to a
verti cal 1 TRRGSE DhoaP RotetEER T cRUH Qi Tonst SRS i R e e
al i gned substanthat| yheepvieaktliplt difliersnost Vafe sufrfaacse:aammige Itiirmee
of noqwol t age t.hg pre n ti arly
O e R e L et e A
per f or med #ROR®Rt CPAlEBEE, 1AnEhRherarpangpdiner @tr Ao g @ Hatgedg

for each cehosnatberterancepe QEQOVQQHQ1EanfaEQypﬁ:%®€?c'étse'r&\ée'HHé3rldh$est
i nevitably used. [002 Al so, the present invention provides a

di spl ay déW?%%ag%c%%dF%@ FRETNBLEMAI ayfanel FaEERRHI nfheodihEeprpasent?
15 inventiDN.the value of AVd between the time of white display and

15 the time of black display is a difference in the wvalue Avd
between the time of white display and the time of black
display, which difference is caused due to the difference
in the capacitance in the liquid crystal between the time
of white display and the time of black display. The

20 difference Q in the value of AVd between the time of white
display and the time of black display is obtained by the
following expression: Q = |AVd (black) - AVd (white) | =
[Cgd/ (Cgd + Csd + Ccs + Cle (black)) x VgP® - Cgd/ (Cgd +
Csd + Ccs + Clc {(white)) x VgPP|. Note that Clc (black)

25 means the value of Clc at the time of black display, and
Clc (white} means the wvalue of Clc at the time of white
display.

In the above-described forms, the form is
particularly preferred in which the sub-pixel electrode and

30 the storage capacitance (storage capacitance wiring) of the
sub-pixel having the small area are provided in the portion
(rectangular region} of the sub-pixel having the small area,
in which portion the sub-pixel electrode is not arrxanged.
Thereby, the aperture portion of the sub-pixel having the

35 small area can be substantially enlarged, and a liquid



Thereby, the sane effects as the above-described di splay panel
-according to the present invention can be exhibited. Further,
preferred fornms of the display panel provided in the display device
according to the present 20 invention as £ the sanme as the
above-descri bed preferred forns of the display panel according to the

present invention. The di splay panel and the display device
according to the present invention are preferably used in medi um si ze
25 products, suc ectroni,c books, qt franes a d PCs
Coobe] " ey Stal B aPaRE BRT Grodoauds th be

appropri atebcabbedati on as | ong as the conblnatlon is not 30 beyond
the spirit @@ %Te present invention. - Advantageous Effects of

| nventi on % % Wth the display panel and the display device 35
accordi ng to thelpréseprefavend ohati thes sphspiked timatludes 23

| um nagce ﬁ>§u§é'iit§' et gMbLﬁE&@\ie@,le@r&@o@e%o ¥ X GRIViOY the same
manufacturing yield is obtalned, and that the difference in

response spEeds chafabRaEr sthc thet REerPLRe 0610@§|%?%ﬁHfQQﬁeﬁﬂ%%F the
reduced, amgmids0ofhehii eubapdkel5 cthatackers St @i stdrd Ci @hklrgby,
inproved.:PR_ggigggéTﬁfghgy crystawyglsplay devices, the difference
in the response speed characteristic between the sub-pixels
10 can be sufficiently reduced by making the alignment state
more unifofm, and also the luminance can be sufficiently
increased by changing the areas of the sub-pixels. That
the area of the sub-pixel electrode is the same in the
above means that the area may be substantially the same as
15 long as the effects of the present invention can be
substantially exhibited.
[0026]
It is preferred that a display panel according to the
present invention is a liquid crystal display panel
20 including a2 pair of substrates and a liquid crystal layer
sandwiched between the pair of substrates. In other words,
it is preferred that a display panel according to the
present invention is a liguid crystal display panel using a
liquid crystal layer as a display element. When the
25 present invention is applied to a liquid crystal display
panel, the effects of the present invention can be more
sufficiently exhibited. The display panel according to the
present invention can be applied to a CPA mode, and a MVA
mode. Also, when the display panel according to the
30 present invention is applied to a TN (Twisted Nematic) mode,
the effects of the present invention, such as the effect of
simplifying the manufacturing of a sub-pixel having a small
area, and the effect of improving the yield, can be more
sufficiently exhibited. Further, the display panel

35 according to the present invention can also be suitably



[0030] [Fig. 1] Fig. 1 is a schematic plan view showing a 10 liquid

. crystal display panel of Enmbodinent 1-1. [Fig. 2] Fig. 2 is aviewin
whi ch the black matrix is omtted in Fig. 1. [Fig. 3] Fig. 3
is a schematic plan view showi ng a I|qu%? crystal display panel of
Enmbodi ment 1-2. 15[Fig. 4] Fig. 4 is a Viewin which the black matrix
is omtted in Fig. 3. [Fig. 5] Fig. 5is a schematic plan view

show ng sub- pixel electrodes of the liquid crystal display panel of
Enbodi mrent 1-1 6 is a schematic plan vi ew show n

nodi fi cati %ﬂp%éﬁﬂo Pnﬁﬁ%\-‘ iT?})anéiVeFﬁ@ Beqs dldopaeart Jdimgsiesy %épq%f
Enbodi rrentmddés such as FFBFi( grliﬁ]gsFlEgelH ISwid 3G ey intdu ¢y anm ew

show ng a nDd tion_{enbodi ment 1 4 of the i cryst di spl a
25 panel E 8H|ﬁ§ht % 1present %& %?ﬁ%; §4c£% 4
pl an vieM/Eananglal&qqmddccyysaalm@d@plam m@n@h dhqaﬁﬁxﬁnyﬁﬁaﬂ 1.

[Fig. 9 Oz’[@legui% a¥ée§’l%an\é’8‘ gnbtsb&%nta'l%cﬂi Ileaa é&eadn n

Fig. 8 3 a schematic V|em15 ng aliquid
crystal d|%%$%§r§5ﬁeﬁuéfaEﬁb6H|#Bﬁtt2m® of o’ Voﬂﬁaye BHPIHiqptian, s
a view in ghichnéhgrbkagk MBEYERXibS AW e ilchikrdy Mhitably applied

to a CPA mode). When multi-primary color display is

performed in the CPA mode, and when the aperture ratio is
10 changed for each color, the technique according to the

present invention is inevitably used.

[0027]

Also, the present invention provides a display device
including the display panel according to the present

15 invention.

Thereby, the same effectis as the above-described
display panel according to the present invention can be
exhibited. Further, preferred forms of the display panel
provided in the display device according to the present

20 invention are the same as the above-described preferred
forms of the display panel according to the present
invention.

The display panel and the display device according to
the present invention are preferably used in medium-size

25 products, such as electronic books, photo frames, IAs, and
PCs.
[0028]

The aforementioned modes may be employed in

appropriate combination as long as the combination is not

30 Dbeyond the spirit of the present inventicn.

- Advantageous Effects of Invention
[0029]
With the display panel and the display device
35 according to the present invention, it is possible that the



[Fig. 12] Fig. 12 is a schematic plan view showing a 35 liquid

. crystal display panel of Enbodinent 3. 24 [Fig. 13] Fig. 13
is a view showi ng only alignnent regul ati on neans provided in the
sub- pi xel el ectrodes of the sub-pixels agd in the conmon el ectrodes
in Fig. 12. [Fig. 14] Fig. 14 is a view Showing only the sub- 5 pixel
el ectrodes of the sub-pixels and the signal lines in Fig. 12.

[Fig. 15] Fig. 15 is a schematic plan view showing a liquid crystal

di spl ay papel .of Enbodi ne 6 . 16 vi ew sho

on1y al i GANERLSABR oGl AP B CHE R Tpr BaRE I b S (A e Cet {eht
el ect r odesmahufaetsubnpi yékddand obthhieethmanl elhect mﬂfﬁlﬁ’feﬁ'@’lcéﬁn
[Fig. 17] S e t es, of
e sub. pi P erSHRCTRE EpERar SRARAS Rk e BT TR 2 8

is a schendiféietenslyeterivaar, vieaw @ﬂ@@lﬁ@eaWhamﬂamgdﬁystal dlsplay
panel gf EEQQQ&6€Q£§s§1én§s4sufflclenEE®g1m§ﬂoﬁéd9 19 is a schematic
plan view showing a liquid crystal display panel in which one pixel

is formed 20 by conventional sub-pixels arranged in a stripe shape of

three colors [ Fi gBR28F BEgCRICTII®NA OIT IDRMMING Pl an vi ew
showi ng a crystal di spl ay panel in which one pixel is forned
by convent ona sub pi xel s arranged in a stripe shape of 25 four

col ors. [ Fyg- 21] Fig. 21ibssaassbhemiticc pplan wieew shouinmg aa
i qui ﬁiocryﬁaﬂhlglép#@yapaa% nanghﬁ'a.lt e %Er%%dﬁﬁ%e'n% be! feen
respective sub -plxe el ectrodes”i § changed In [ qui d crystal

di spl ay panel shbiko |51920 is a view in which the black matrix

is omltted in Fig. 1.

[Fig. 3] Fig. 3 is a schematic plan view showing a
liquid crystal display panel of Embodiment 1-2.

15 [Fig. 4] Fig. 4 is a view in which the black matrix
is omitted in Fig. 3.

[Fig. 5] Fig. 5 is a schematic plan view showing sub-
pixel electrodes of the liquid crystal display panel of
Embodiment 1-1.

20 [Fig. €] Fig. 6 is a schematic plan view showing a
modification (embodiment 1-3) of the liquid crystal display
panel of Embodiment 1-~1.

[Fig. 7] Fig. 7 is a schematic plan view showing a
modification (embodiment 1-4) of the liquid crystal display

25 panel of Embodiment 1-1.

[Fig. 8] Fig. 8 is a schematic plan view showing a
liguid crystal display panel of Embodiment 2-1.

[Fig. 9] Fig. 9 is a view in which the black matrix
is omitted in Fig. 8.

30 [Fig. 10] Fig. 10 is a schematic plan view showing a
liguid crystal display panel of Embodiment 2-2.

[Fig. 11] Fig. 11 is a view in which the black matrix
is omitted in Fig. 10.

[Fig. 12] Fig. 12 is a schematic plan view showing a

35 liquid crystal display panel of Embodiment 3.



30[Fig. 22] Fig. 22 is a schematic plan view showing a liquid crystal
. display panel in which one pixel is formed by conventional sub-pixels
arranged in a two-by-two matrix shape of four col ors.

[Fig. 23] Fig. 23 is a schematic plan véfM/shomjng a3 liquid
crystal display panel in which the area fatio 25 between respective
sub- pi xel electrodes is changed in the liquid crystal display panel
shown in Fig. 22. [Fig. 24] Fig. 24 is a schematic plan view
showing a liquid crystal display_panel in which the area ratio 5

bet ween respecti@5l§ublﬁﬂnggelXét%édésvﬂ§wcﬁ§ﬁ@é@giﬁnﬁﬁeQH%ﬁﬂmfnt
o ystal di.lﬁ@c_ij@;(a’@ii@@ m{alEhg_. pz;élriﬁie@- i|2.5_ti.h% \Aﬁ_u%h@@.h&%tli @ IRlAr 0dedW o £
showing a ljquid cryst i spl.ay,panel in i.ch.the area ratio
between T eShECTIREPLEE TR RBR bt bRoRBTrE GHERsedaor e T20 1 i d
crystal display pahel 14] Fig[Fig. 186k Figw 2b6owdna ooigepiwalsub-

di agram s i L i=C o] r ul.ar - R I ;
artanged | PLAPS, 8} SEERhDs B bnkOUbiot BIANG LA Tl Bsthlal Aihes in
concept ual Fe#¥ agtdm showi ng a 15 formin which four rectangul ar

sub-pi xel s are arrapgedsinFagst 15pgsshap@hematic pllindvid@l shic¥id a
is a poncgftugl dlggrangsaomnig a forﬁ1bg m@gpggfour %ectangular
sub- pi xel st HEHHAUFERBFFGoHAPPLaE- BRRELs C4r EMRPFARGEF i*n a two- by-two
matri x shape. 20[DESCRILETI EiNgOF1 EMBEDEMENES EBGF1hgNoha vt Rati gmment
subst&%te fg§WiQ€90Mj&QaIET§r5§iggaoin the sub-pixel electrodes of
the sub-pixels and in the common electrodes in Fig. 15.

[Fig. 17] Fig. 17 is a view showing only the sub-
pixel electrodes of the sub-pixels and the signal lines in
Fig. 15.

15 [Fig. 18] Fig. 18 is a schematic cross-sectional view
showing a liquid crystal display panel of Embodiments 3 and
4,

[Fig. 19] Fig. 19 is a schematic plan view showing a
liquid crystal display panel in which one pixel is formed

20 by conventional sub-pixels arranged in a stripe shape of
three colors.

[Fig. 20] Fig. 20 is a schematic plan view showing a
liguid crystal display panel in which one pixel is formed
by conventional sub-pixels arranged in a stripe shape of

25 four colors.

[Fig. 21] Fig. 21 is a schematic plan view showing a
liguid crystal display panel in which the area ratio
between respective sub-pixel electrodes is changed in the
liguid crystal display panel shown in Fig. 20.

30 [Fig. 22] Fig. 22 is a schematic plan view showing a
ligquid crystal display panel in which one pixel is formed
by conventional sub-pixels arranged in a two-by-two matrix
shape of four colors.

[Fig. 23] Fig. 23 is a schematic plan view showing a

35 1liquid crystal display panel in which the area ratio



referred to as a TFT array substrate. A substrate which is 25
.provided with a color filter (CF) and which faces the TFT array
substrate is also referred to as an opposed substrate or a CF
substrate. Further, in the follow ng enggdinents, for the sake of
brevity of description, a sub-pixel représenting each color is also
referred to sinply as a 30 pixel. In the following, only a formusing
RGBY is described, but instead of RE&Y, a formusing four prinmary

| ors, such,as RGBW or nore can be suitably applied. The
Sresent | nUBHIEGA GPPPOGS HEnSIOHEd AT MrRCRIta] Feieranans th (Hes

dr awi ngs ihiqbedfakyewhmgdaapem@o@aﬁﬁyfﬁhdwﬂ ﬂﬁ;F%&_lj%?ted tolthese
enbodi nents. For e in,the fo wi ng,. a_lJiquid crystal,

di spl ay panel an&Fggriggﬁgkgpys?gll&igpﬁ %qﬂgﬁ%ﬁeR&%ﬁ Wﬁ?%kéhﬁWH@%,a
but the présanidi avgatiéndispledepaaegorin omiaiplticald 4 oot her

di spl ay papelfecfiUehspe 2R vor %%%'—%i%eﬁ{)% terccﬁlrlgaé},e%]%er&?ar?%éy the
panel . [0032] Enbodinent 1 Enbodinent 1 relates t© a formin
whi ch sub-pi%BEE &r¥shrlaf4Ed 1Py 23%Edi-pe shape in a liquid crystal

di spl ay 10 panel [piga BN pRge. 260033k schemathicdplh Sy SIRITRAS a

D an view SO noa, Lig d,ebiskal desplay Janel . Erbediien) 1L
|iquid 15 keyseah despkayipansubebikriiodilrentrcidas  dHawe® in the
feat UR@S. 1iquid crystal display panel.

[Fig. 26] Fig. 26 is a conceptual diagram showing a
form in which four rectangular sub-pixels are arranged in a
stripe shape.

[Fig. 27] Fig. 27 is a conceptual diagram showing a

15 form in which four rectangular sub-pixels are arranged in a
stripe shape.

[Fig. 28] Fig. 28 is a conceptual diagram showing a
form in which four rectangular sub-pixels or four polygonal
sub-pixels are arranged in a two-by-two matrix shape.

20
DESCRIPTION COF EMBODIMENTS
[0031]

Note that a substrate provided with TFTs is also

referred to as a TFT array substrate. A substrate which is

25 provided with a color filtér (CF) and which faces the TFT
array substrate is also referred to as an opposed substrate
or a CF substrate. Further, in the following embodiments,
for the sake of brevity of description, a sub-pixel
representing each color is also referred to simply as a

30 pixel. In the following, only a form using RGBY is
described, but instead of RGBY, a form using four primary
colors, such as RGBW, or more can be suitably applied.

The present invention will be mentioned in more
detail referring to the drawings in the following

35 embodiments, but is not limited to these embodiments. For



[ 0034] Scanning lines 21 and signal lines 23 are arranged in a
.grid shape on the main surface of a glass substrate, and 20 a Cs
wiring 19 is arranged between the scanning |ines 21 adjacent to each

other so as to be in parallel with the géanning line 21. I n
each of a plurality of pixel regions divided by the scanning |lines 21
and the signal lines 23, three sub- 25 pixel electrodes 11R are

arranged in the pixel region of red (R), two sub-pixel electrodes 11G
are arranged in_ the pixel region of green (G, three sub-pixel
el ectrodeseRamP e afr BRGedCtACrhEIpi RelliE8dPorryE tludiEd)Lavami o

Sulbl- pi X(elY)aaic'%Cé rpg@ﬁiéllé’rgf;@a@f Figﬁﬁgyib&e{xﬂ%%epiw;i@l il:ﬁgidé:%nﬁib'ﬂli, but
el |l ow . uni xXe i.s for ese f.our pixel regiaqns.
Xote that SHEHPEFSERE SOBSREXER ShELLrGHes BRCtidhsERRLAAS S P sane
area for eschecofibespl&gchantélshesunit api el rZénis di vided into
rectangulqé g@}g m{ﬁggggk%geh¥Sbﬂgbuﬁgﬂglsub-pier el ectrodes for

i '%% ap rty of colors.”T i

di spl ayi ng ura € nunber of sub-pi xel
el ectrodesl0®F2] s changed for each color. As a result, the area of
the effectpmeo@PReAtr€ portion is different for each color. Here, it

is preferred to set the difference in the effective_gperture area
according to theEBpeFERenRteli ASLAESE FANPNSSIRY HfadfidCh FHPgRIRES)
and/ or thexe®dl Hrrgngetlyin(sakurapeoshabet Wwaen 0dlqis, g tadcalidipigy
to regbired cf rg%ter'ﬁ%ics of the panel. Usually, the effective
apertare BT s h%nge %8?ﬁéen a color having a conparatively high
[ umi nosi tylGd@E¥br and a col or having a 10 conparatively | ow

lum nosity factogp;, ThatsLs ti a ur : f lor
havi ng a conpargﬁ}%blg h%gﬁ %gﬁfﬁ%gﬁg b?ggtgﬁéﬁssﬁgﬁgﬁiﬁ%|%?i§% t he
ef fecti ve Apestat edbfRA2Bf Panedl 6F ﬁ@épﬁ@mén@o%p'&r-at Figly2l é® 2 view

lbumi(rlosidt yid ﬂpéhi ?h@raﬂﬁablﬁlrﬁggﬁaegisf bﬁ%ltltyéd_ wheritghe 1%.5 ‘rT]he liquid

roken-aotte I ne_for.equa VI al t,he unit piXx shown I n

o IS GRS Fohat  SaL Al BT ERcPE oRBOCREE s TB SR M and when

the unit pieetuRgsis divided into the rectangul ar region consisting

of the pixgiqéfpion of red (R and the pixel region of green (G, and
ul-ar

t he rectan
Scanning lines 21 and signal lines 23 are arranged in

a grid shape on the main surface of a glass substrate, and
20 a Cs wiring 19 is arranged between the scanning lines 21
adjacent to each other so as to be in parallel with the
scanning line 21.
In each of a plurality of pixel regions divided by
the scanning lines 21 and the signal lines 23, three sub-
25 pixel electrodes 11R are arranged in the pixel region of
red (R}, two sub-pixel electrodes 11G are arranged in the
pixel region of green (G), Three sub-pixel electrodes 11B
are arranged in the pixel region of blue (B), and two sub-
pixel electrodes 11Y are arranged in the pixel region of
30 vyellow (Y). A unit pixel 27 is formed by these four pixel
regicns. Note that each of the sub-pixel electrodes has
substantially the same area for each color. Each of the
unit pixels 27 1s divided into rectangular regions
respectively including sub-pixel electrodes for displaying

35 a plurality of colors. The number of sub-pixel electrodes



20 region consisting of the pixel region of blue (B) and the pixel

. region of yellow (Y), the rectangular region on the left side in Fig.
1is formed so as to include two sub-pixels (R and G, and the
rectangul ar region on the right side inykig. 1 is forned so as to

i nclude two sub-pixels (B 25 and Y). That is, in Fig. 1, the portion,
whi ch is surrounded by the broken lines indicating the unit pixel 27
and by the broken-dotted |ine equally dividing the unit pixel 27 in

the longitudinal direction, is the rectangul ar gi i n _Enbodi nent
117 and the ShreSPa°SPEoSaH FedOro. 305 RetBEHAE enBarTaR OF The
Furt her, iaffbetsub- pprekark, pGrtBoand sY diffiffe rexxsnpiicy; ddeh sk g xel
of Ris depoted by tef aracter t ub- pi of Gis
denot ed byﬁ?g?ér%ﬁc%gc§%§§%?5%g23%)F%Fhégﬁéﬁggﬂk% §¥§?Egp§ﬁ$e (the
side in theffackiuk dpestvirenaireaFiagcording far difieldviidrdsce hen the
short g del%iﬁB§i£§0%§esg_&ar(b&q QA dsS)S W t&d Yoo 128 ther SETe,
and the length bl of the sides of .the sub-pixels R and B and the

|l ength of b32BRrERECR) dESLHECRNECIPE i ¥AISS AEHE NI iR cHPEite’dar e
(the sidescharibeeckopgitydofalkneéi pegldlan UBuklgdy, 2k hien eFdeaitigle W t h
t he | ong side gf t he_5_rectanqul ar %%%ion, are different from each

other. Not@FFhELTEhB*ERf &6t COFFRE FRELET iMVE T o @ SUth %s the

effect of coppavahfgvehit eibbniloadeesby ywaErgiary and inoreast ngvime a
nunber, ~of - pl.xel c d i l o S :i.N pr esent
enbod?gent?gggﬁkégkggggbﬁ%gdg%gggpggQﬁﬂgg' f%glagﬁsgnéﬁ’ug?%b t hree
col ors. [088Sgctive appgEhref afke $dbapicadionthaddiq B aParrtively

sub- pi xel R{gR! vEmEBbsk s f eaoRd DY sakf=rRIidMh N et Uhdi &Bfective

el ectrodes in parallel with the_ |ong si.de of the rectan U|2h3

sub- pi xel ABSBFREEr B2 Rfii PeCOLON SR VERY @utﬁoﬁ‘ig?&atdfveglr% Yo and

t he sub- pi xehinbsyell dact¥)y is madred dngear r spgcidicwd 1sybwbiexelthe

el ectrodes_in, pargllel with this direction,. Not.e that, in Fig. e
Iongi?ﬁdin fOFgﬁaéﬁngdg?lpﬁe%Qﬁb?&%é%1%) %&ﬁ##@%hgﬁﬁl%ﬂgfég%¥%gx%

of bl ue (Byhésnaboufigl212@nothehd ongridiudidialaldimgtivm2ioftaken as a
sub- pi xel (Gq2a hesubsRixel4 yel Iy N)+ad®036d 6 £n
Furt her, i§$?ﬁ§§g?épg%9 ggﬁél%gﬁo%ﬁafn%éi } 1, (igﬁé%ﬁlt%e pld?é%i?y
of sub- pi xe¢StREBYLAEs TeILSNbSOARLISAUNY oF the pixel region of red

(R} and the pixel region of green (G), and the rectangular
20 region consisting of the pixel region of blue (B} and the
pixel region of yellow (Y), the rectangular region on the
left side in Fig. 1 is formed so as to include two sub-
pixels (R and G), and the rectangular region on the right
side in Fig. 1 is formed so as to include two sub-pixels (B
25 and Y). That is, in Fig. 1, the portion, which is
surrounded by the broken lines indicating the unit pixel 27
and by the broken-dotted line equally dividing the unit
pixel 27 in the longitudinal direction, is the rectangular
region in Embodiment 1-1, and the same is also applied to
30 the other embodiments. Further, in the sub-pixels R, G, B
and ¥ (for example, the sub-pixel of R is denoted by
reference character 29a, and the sub-pixel of G is denoted
by reference character 28b), the length a of the side (the
side in the lateral direction in Fig. 2) in parallel with

35 the short side of the rectangular region is substantially



25 rectangul ar shape but nay have a substantially elliptical shape.

. Especially, a rectangular shape is preferred, and it is preferred
that the pixel is fornmed in such a manner that the | ong sides of the
rect angul ar sub-pi xel s RGBY are arrangeg side by side substantially
in the sane direction, 30 nore parti cul ?Iy, that the rectangul ar
sub- pi xel s RABY are arranged so as to sandwi ch (on both sides of) the
mut ual |y adj acent |ong sides of the rectangular sub-pixels. It is
preferred that, in the sub-pixels REY, the |length of the short side
of the rectBfighf@f shifeths dapstanbilalafy thse s3lesams tdifd SHRnPHRLS

lj_e;l?th 0{ Rh§n&1?Bgaiin€hﬁf l%ht@ﬁhZISff %Qt@diglﬂk%f tsﬁ_'ﬂé'spidfﬂtﬁle{?ﬂ]ﬂ—ﬁiéls
| eren rom e N 0 elo S1 de nNe rectanqul . ar .,

Gub. pi el STy VRORBTPIHRE Gipod e e FErats: (G O
that a reddb¢&tObnl ageFiga g)eén pEraCHdlayerth ahd uendB)siCe |@ferhe
and a yel I pw () ,CF, i8L% aika %‘Ee%ntth%ﬂégde%a%‘ﬁ (396,00 {@lass

a
substrate res ecglveky¥?ﬁ cofrespoﬁ%ence wththe pixel Tegions, and
a |ight shieddi bagepefteeh ChetBEnREESEYR NHSSE o r ety & ttdiaas

BM, whichetsedf befenpedviAgagnathl ackifRindeX by SHARMIded to
partition the respective CF Pa ers. Further, a rectangular BMis_ al so

arranged i M ERESE bpgh WRARCRUPESFoR 4t 84 PoR itiFd ISIRGTIO9FS SreRFRing
sub- pi xel d@veoagotBeasmahl tBeepreBehitgemboalithanity. cami@d igknipicted he

cunPutel £1£51 1808 hEsRTLyPhRNet S bR show T o 2
sub- pi xel [@3blt also the TFT 256 of the sub-pixel (B) adjacent to
(5 ShoPoce) (Sasheoditagsede phiLe Wteed nayolel e il o
20 of the RBLBepiRel 1pRFOBREENBYr RERANSIAE drecadiReditslo alretrodes
sub- pi xel sif Ypasaelalr RRGRAehEUNBAGT sidePhEt @ hEPaeRIt a2@ 1R BlSb-pixkel
arranggq qgﬂ%r tgg BN& gg§38§ h o hEunthg:ﬁ&ll nnent( he
regul aPi on°HR3hE93R, Wi $3ENaRf 55°159PaPd%F d I thel Dp gt -
substrat e.sub-pixelnofhgetilspl 4y} paselforinkel plyusalrangioly s puet s
a1 EREE L YELY DBEmg D s e e st s IR a1
13R 13G, UB8tanin1BYg.] A, pthe ¥pe@ishdinal length bl of the sub-
pixel of red (R) and the sub-pixel of blue (B) is about 3/2
20 of the longitudinal length b2 of the sub-pixel of green (G)
and the sub-pixel of yellow (Y).
[0036]
Further, in the display panel shown in Fig. 1, each
of the plurality of sub-pixels RGBY has a (substantially)
25 rectangular shape but may have a substantially elliptical
shape. Especially, a rectangular shape is preferred, and
it is preferred that the pixel is formed in such a manner
that the long sides ¢f the rectangular sub-pixels RGBY are
arranged side by side substantially in the same direction,
30 more particularly, that the rectangular sub-pixels RGBY are
arranged so as to sandwich (on both sides of) the mutually
adjacent long sides of the rectangular sub-pixels. It is
preferred that, in the sub-pixels RGBY, the length of the
short side of the rectangular shape is substantially the

35 same, and that the length of the long side of the



30 the pixel in the display panel, the distance between each of the
~alignment regul ation neans 13R, 13G 13B and 13Y and the edge of each
of the sub-pixel electrodes 11R 11G 11B and 11Y is substantially

t he sane. Each of the alignnent regulat%gn'neans 13R, 13G 13B and
13Y is formed as a 35 projecting structlre, a stepped portion

provi ded on an 30 insulator (usually, a recess provided on an
insulator on the side of a TFT array substrate), or cut-out portion
(notch) of the conmon el ectrode. For example, each of the alignnent
regul ati onTREEASIEIRT $38P1FBLlEn& BIY i& Wordidf s farom dilertieroth

portion orod sheppedgPertieons the hBeldtemgrordd uwipieachs af i ch, has
a circul ar @ng?, an elliptic shape, a bar shape, a Y-shape or has a
y

shape f or mé conbi ning a Y-shape and an inverse Y-shape.
Al ternatively, e@bh oppbhedabubpsheat er dgulcatifdyurean $ulkd3R, tHEBG a 1381

and 10:13Y r S -.qut, -port Vi e sigu | in
t he coénon(% eé rggg?§f0%3§Fgﬁgréﬁgr,E:% hg”TE%l%ﬁf%ythﬁgﬁrg. ;T a
Wi ring ext®agtadyridawt HE) dFEi Aagleactersd @ wfarsssh af thive mHTs $igrisgce
connected (e gaghagt LhgsswhLRi &%Iap%l&thféz %rﬁ%%rrlésgorﬂcﬂ&@@%ﬂtlﬂ

via each of confact holes 17R, 17 17B and 17Y, and further is
connect ed FBeeQ&ﬁeéfrESlP§§or§§Q)ac&ﬁ&@ﬁtéﬁ&?¥ﬁﬂﬁg:Eﬂit%%B and 15Y
provi ded onhéibiﬁbﬁtagemegpaabbaﬁeekeﬂeﬂnam.l&hgﬁghﬁﬂ40hwzic%]is .
Further,, the_liquid, crystal display, panel .of Enbadj t 1-1 s. t he
Fol | odng Fesphrse’cs 43 8 piR RERIIC! (3 IRAUdIP do, diensr e the
sub- pi xel etepecodeef 6F éayhreol oFurbhhéch si destangulespdtt iiwelayl sion

25 paralle i he,l L ngt: I i r
r eg!oon, i sééﬁ%%é?%%t ?gl Fggt Eleaggg?rleqrhgﬁgl th“g lg)i%t%r%qﬁ{netﬁhﬁe t%%%%
of each of °fhehfofgPaRdxshoPaVindeshsetiiddd BF@acolrolsid s labuid Hige 2

or |less. FRahdiheh, which the sub-pixel electrode is not provided.

15 Further, as shown in Fig. 2, under the BM of the sub-pixel
(G), not only the TFT 25G of the sub-pixel (G) but alsc the
TET 25B of the sub-pixel (B) adjacent to the sub-pixel (G)
are arranged, while under the BM of the sub-pixel (Y), not
only the TFT 25Y of the sub-pixel (¥) but also the TET 25R

20 of the sub-pixel (R) on the right side of Y adjacent to the
sub-pixels (Y) are arranged. Further, a photo spacer 28 is
also arranged under the BM.
[0038]

Further alignment regulation means 13R, 13G, 13B and
25 13Y are formed on the opposed substrate.
In the display panel, the plurality of sub-pixels

RGBY are respectively formed by the sub-pixel electrodes
11R, 11G, 11B and 1l1lY respectively provided with alignment
regulation means 13R, 13G, 13B and 13Y. In plan view of

30 the pixel in the display panel, the distance between each
of the alignment regulation means 13R, 13G, 13B and 13Y and
the edge of each of the sub-pixel electrodes 11R, 11G, 11B
and 11Y is substantially the same. Each of the alignment
regulation means 13R, 13G, 13B and 13Y is formed as a

35 projecting structure, a stepped portion provided on an



the area of the sub-pixel electrode for each of the colors 30 is
-substantially the sane, and the difference in the area of the

sub- pi xel el ectrode between the colors is about 20% or | ess because
the difference in the |l engths of each o$ t he sides between the colors
is about 10% or |ess. For exanple, in F 5 which is a schematic

pl an vi ew showi ng 35 the sub-pi xel electrodes of the Iiquid crystal

di splay 31 panel of Enbodi nent 1-1, when the length A of the

sub-pi xel electrode is set to 100% the difference between the | ength
A of the sibsplxepreleenedds, andrehessepgelidedofont ke sulsdiatglr on

el ectrode {5. 109501 okegsrrthgn hheshiergt-h+B)of drhe v SR Ric®lion

electrode is set to_100% the difference between the [ength B of the

sub- pi xel BrREERbARE ahBet REMMERgEACBELEASt heF SHLEPARBI-Cel BEFPORE &
10% or | esglidmhéler reghgattiba aeaasofi3Rhe 136h- pizeelarl 6@y dde forwdty
t he Ieggth A and_t he Ignﬁth B %:s set tg 1 %0/ et he (}if.fere’r&%:e %)etvgeo?nn

the 107ar & of #tHe°4TH> pI'¥eP E&CHr 8Fe®h& |ﬁ% £h & TG P THS

| ength B aparthenapfacetht hé whbhcpi kek el edtcodethahareg t ke ledigidt iA
and the |l e B i 09 | eSS+ ] ~Th anel. J1Bd our

col ors, su%rﬁélgg' R%B@agn?’%geff{e% %ﬁg?%eogagggo% 5@4%{ |scp)6|yf

ef fective €PERIBHRT aR e~ 6NaPRe28dbAPI 2BVETRSad SBaReachP bt SRARER VRAY /
a low | um aoshtyrfeséonlibimkbRer eagedatand kkahst NBrer ed®f itIEe and

sub-pixel s. of G apd Y, ,each of ich has_a high l.umnosity factor, is
edueds TS £3 Beedtdedsia ruthpet Pndche e Sl e i1t andss
t ransm ssiim tyhé scomponvetlecanddehe col or reproducti on range can be

expanded. Er 3§I'i1tio of the areas is in the range of RB: GY (RB: GN

4 : 1to nore preferably, in the range of RB: GY (RB: GWN
2.2 . 1 to 1. ZXurtthepp[ bo4he TEFT array substrate, a wiring

extracted from the drain electrode of each of the TFTs is
15 connected to each of the sub-pixel electrodes 11R, 11G, 11B
and 11Y via each of contact holes 17R, 17G, 17B and 17Y,
and further is connected to each of CS {(storage)
capacitance 15R, 15G, 15B and 15Y provided on CS (storage
capacitance) wiring 19.
20 [0040]
Further, the ligquid crystal display panel of
Embodiment 1-1 has the following features.
The length of each of the sides of the sub-pixel
electrode for each color, which sides are respectively in
25 parallel with the long side and the short side of the
rectangular region, is substantially the same, and the
difference in the length of each of the long and short
éides between the colors is about #*10% or less. Further,
the area of the sub-pixel electrcde for each of the colors
30 1is substantially the same, and the difference in the area
of the sub-pixel electrode between the colors is about +20%
or less because the difference in the lengths of each of
the sides between the colors is about *10% or less. for
example, in Fig. 5 which is a schematic plan view showing

35 the sub-pixel electrodes of the liquid crystal display



Further, the liquid crystal display panel of Enbodinent 1-1 has the
- foll owi ng features. The sub-pi xel el ectrodes of the sane col or
may be electrically connected to each other, or may be connected 30
to different TFTs which are driven by the same scanning line and the
same signals line, and may not be electrically connected to each
other. A rectangular BMis arranged in the region of the

sub- pi xel haV|ng the smal | sub pi xel electrode, in mhich 35 region

t he sub- plxel t e.lsn rOVI ed. ,Und M.arranged, in
this regi oR2" % h[‘%@fﬂ ﬁ‘&‘ln t‘#@ é§r(%t[ i atir Al
t he photo ebacéroﬁé,lsheemlmd Hﬂ&&ﬁrﬁhﬁadﬂﬂﬁeﬂnnnd|bE£weﬁmithe léketh
can be arranged..Ln_thi regi g EE; of, Ih sub- pj.xel
5 havi ng tﬁeggwfh%ufhgl 1§¥'e%%gﬁﬁg§¥ﬁhaﬁﬂl%¥ﬁ§ q %%% S5
capaci t anceixeheebestirode, iandlfe ol Kessof Whensmbepﬂme@t@dﬁacdhthko

the suls pi xgh- Bﬁxémgem‘é&%@ﬁsalsa he, aircroagﬂgeaqe Hhefmené@%etween
aperture ratlo 0 I Xe aving the BM and t he_ sub- pi xel

adj acent tb! ?héeggﬁhp?xgﬁ_%@ehéth@Hﬁﬁé BVMSCHT 38 Sild dbt§ 1%%9%%§%d
Note that EEQthad ghgw%ﬁe&%melc&r\eéaecweﬂwlow tihes sTFT rof-tihiee, when

sub- pi xel vi ng_t he but al sqo.t FT .of 1he sub- e
t he sub- plgg gV|n8ft glgf a é%§2ﬁ9 (ﬁ%ﬁ§%§agﬁﬁjf#é§%hq% and
t he di spl ayhpahehgthh® Iiat ee&l tohdddW , 15y absfﬁ%dd@ce:are’cbee@woﬂd@d

in suglh a g?%gegftEﬂE 5he- PQ&%&'%&@H%EJ&%fﬁ%g%ﬁﬁﬂéﬂe ?9@ ¢ ind the

i s made uni rm that n such manner he po

potenti al HENERB §u5n6| $be areat Pédé e SRSl ¢FlasterP ol kaving the
reversed aieﬁgehyAmagﬂaak:h@uﬁ‘@%@tﬁulst" Rl 10fpet g 3Q qwimber of

sub- pi xel s bB&if ed in one pixel” in the sane row direction.
The panel is formed by four colors, such as RGBY and
15 RGBW. In the case of RGBY, it is effective that the area
of the sub-pixels R and B, each of which has a low
luminosity factor, is increased, and that the area of the
sub-pixels of G and Y, each of which has a high luminosity
factor, is reduced. This is because, with this arrangement,
20 the transmissivity is improved, and the color reproduction
range can be expanded. The ratio of the areas is in the
range of RB : GY (RB : GW) 4 7 L tol : 1, more
preferably, in the range of RB : GY (RB : GW) = 2.2 : 1 to
1.2 : 1.
25 [0042]
Further, the liquid crystal display panel of
Embodiment 1-1 has the following features.

The sub-pixel electrodes of the same color may be

It

electrically connected to each cther, or may be connected
30 to different TFTs which are driven by the same scanning
line and the same signals line, and may not be electrically
connected to each other.
A rectangular BM is arranged in the region of the
sub-pixel having the small sub-pixel electrode, in which

35 region the sub-pixel electrode is not provided. Under the



[ 0043] The liquid crystal display panel of Enbodi nment 1-1
-includes a pair of substrates, and a liquid crystal |ayer 25

sandwi ched between the pair of substrates. In other words, the liquid
crystal display panel of Enbodinment 1-1_ jncludes a first substrate
(array substrate), a second substrate (opposed substrate), and a
liquid crystal |ayer sandw ched between the first substrate and the
second substrate. The 30 first substrate includes the plurality of
scanning lines 21/ the plurality of signal lines 23/ sw tching

el enents (AETRRERgAAdInhEDLEkEROLign i fher capdacdi dadstr itdye SUITpitbhed

el ectrodescon(Eherhgter bayeridbakect khe phokh %{pﬁrdéﬁr g 0HN G iSiLhe
of the substrate. Furt he first 35 Substrate includes a vertical

er, the,
al i gnment FaS5erTRRBY| Hgﬂ BHS 3aneneasGnthexdikeire G0 e AFHETER DN
substrate includes thescBMmpagébact nedepnard thike TaIN ginehie rsR@HELieIN

means 13R, h i ( rohecti t tur nd/ qQr_a - Qut
porti oé ofh%ﬁgn%oﬁ%%nggregﬂgo%g%% l&%% gzo\%é%tcl cg]lﬁa’i grkllr?er?t%kl['a%}? CS
Further, espeatatéiycén the CRA Adde, thd sheppédeporai dring( usumald el

recess) Pravid Snt 2802t haNERAL LA 84! Ak’ %S%%ﬁ]@%ﬂgwﬂeat or on

t he side of e TFT array substrate 1s useful, en the stepped
portion i s2EEdFeft iRPhecERRarperharet hetari ghinEhe PBBUPAKRN 10
mteﬁns i's amap@@dtlg;@tgrmea{a@rrﬁﬁ@ gll;_gcpmét@ @L%ij@i%%f[ﬁl!ti Q@t@iéo\é%cb—lﬂr‘]ixel
ot her rds, in addi nto the ali nt_regul atj on _neans. o e
Commontel ditrhie 681 HEleal be°ehe B TgnBheeRsa ot NOLCEhAL Eadt ha
common el echiowslea fhemsieppbdcponbiopnnystall YFT od€caeds) spriovdided on
the 15 in t j.de t T ar u rat. a d.
From t he \S/l?%?;\{/plg%’ n{'(f)lq? h%]’[q %%gb%?%oaﬁgea%%ngﬁ?épurgﬁg %ﬁ%ggss%@%ﬁgc £o
omtted, tHee fdibrpsxpteherisd thewBMchrehersragedd upeer ¢he Blal |y

a recess) providegd-ofethe; hnsHbalosp08yt Banahdetat theTET an:=ddw
substrate |s used 20 jnstead of the alighnent regul ation_neans on the
comonh’el eFoHe. EahE) | Fa0i BechYStdrdl dPefUrl Ralérerta thEduitie
Icr yStgl rrqicexa}:a%ty\a?f'f nghaeg'amia}/eoggel eat the aainéotrg@pyt.s ﬁr@@i@]uéfﬁ_%rﬁn,
iquid cryst i spl ay_panel of Enbodinment,1-1 is configured suc
thar a1 L LAY B8R S R p R R ot bR bRt BotReata e v el e
of the stgaysithphcot anbe stbapsublpelettiadengoa Kdspdagr @d iesch
larger than,pl, | £ast. 90850 é@ee§é?§ HEtEQQlSW}l&%@rn%uﬁlﬁgqré} A e
a sub-pixel having a snal |

val ue_of the storage capacitance o . _ area.
20 number of sub-pixels included in one pixel in the same row

direction.
[0043]
The liquid crystal display panel of Embodiment 1-1
includes a pair of substrates, and a liquid crystal layer
25 sandwiched between the pailr of substrates. In other words,
the liquid crystal display panel of Embodiment 1-1 includes
a first substrate (array substrate), a second substrate
(opposed substrate), and a liquid crystal layer sandwiched
between the first substrate and the second substrate. The
30 first substrate includes the plurality of scanning lines
21/ the plurality of signal lines 23/ switching elements
(TET 25R, and the like)/ an interlayer dielectric/ sub-
pixel electrodes on the interlayer dielectric in this order
from the side of the substrate. Further, the first

35 substrate includes a vertical alignment layer provided on



30Ther eby, when the gate-drain capacitance formed by the scanning

. line and the sub-pixel electrode is set as Cgd, and the source-drain
capaci tance fornmed by the signal line and the sub-pixel electrode is
set as Csd, when the storage capacitancg formed by the storage
capaci tance wiring and 35 the sub-pi xel %Iectrode is set as Ccs, and
the liquid 34 crystal capacitance formed by the sub-pixel electrode
and the common electrode is set as dc, and when the potenti al

di fference between the_scanning lines at the tine_of driving_the

di spl ay pakef Pubskixgd gdeprrere- puTPelﬁeSOVQI?&BétAVGe—l@@&NdFGQEhﬁ
Cf,d + Ccs ?‘oﬁﬁ@:nxel_@celroﬁbe %hHL Qh%ngqll:;}fmdﬁwﬁsé(?ajltaﬁ:mn Aﬁ@hﬂwtmn

the tinme o e dal. and .t time. o ac aya

v ve of cadtbhE TuRe T4 BRCSERE 1R Fuct B AP A e

of the potporthbndbffEhencemmgﬁrEie@kn@dﬂ)5Gamhmuydntmnaﬂuhlignment

di f f er gnce lg&,g,? L ac @Lgle ofs yﬁé/glgﬁwefﬁ the Eﬁﬁemgfde\’\’hl he di

and the tine o displ a e"sanme as t esér d ab
[ 0045] Fi geoBtigna (§eHakAYI & 6P§ﬁsﬁle®ﬁﬂﬁ%QQQyz?ﬂlﬁﬁHQPM§ﬁ%rysta

di spl ay papehuoftEBRORALARAL aan2 thiel Gnsthllat o \Hr?\/’élden MU hs hgné)lﬁpk
matrix is omtted bn Flg. : dlneg€§} i& forn1|ncrh|ch

Enbodi ment2453Y £HBSESA ﬁctlsh8lsé Ulhe el al?fb"etl%dls
t he phot o spadgerief ithaosubhepeseh ryatinag tthe &Wﬂyﬂm&ﬁhhﬁeguﬁﬁﬂibn
arranged t he o r fig f d 2
e neteaiighe S A0rANbslEro i RS AR IR DA e

ef f ect s ofalEabedi r@mto‘qhqra‘m@r@ﬁbounneddlilgnaite the aldgsoweinfed on
the basis Pégﬁf&ti@ﬁ“héén%sbh”%h%d c\ésﬁw?r!&nt RA 23 & cﬁfl gfﬁece%ld(eéf I She

set to 18 e%§ he conventional art, when panel
using thr %%P%?%toFeRGéaFéoﬁaﬂgaP§ 6%%F%§b6ﬁﬁmW¥pfqﬁﬁcQﬁﬂ s tgte

RGBY (for exappée, pdstibnFiigsudd)ly thecdeds)araBwisiad toh ithe

15 insulator on the side of the TFT array substrate can be
used. From the viewpoint that members and a manufacturing
process can be omitted, the form is preferred in which the
stepped portion (usually a recess) provided on the
insulator on the side of the TFT array substrate is used

20 instead of the alignment regulation means on the common
electrode. The liguid crystal layer is made of a liquid
crystal material having negative dielectric anisotropy.
[0044]

The liquid crystal display panel of Embodiment 1-1 is

25 configured such that at least one of the size of the
switching element and the value of the storage capacitance
of a sub-pixel having a large area is larger than at least
one of the size of the switching element and the value of
the storage capacitance of a sub-pixel having a small area.

30 Thereby, when the gate-drain capacitance formed by
the scanning line and the sub-pixel electrode is set as Cgd,
and the source-drain capacitance formed by the signal line
and the sub-pixel electrode is set as Csd, when the storage
capacitance formed by the storage capacitance wiring and

35 the sub-pixel electrode is set as Ccs, and the liquid



i mproved. However, since the display panel using three 30 primary
.colors of RGB is made to correspond to the four primary col ors of
RGBY, the aperture ratio is reduced, and thereby the transmi ssivity

i nprovenent rate remains at only 8% A% o, there arises a problem
that the | um nance of nonochromatic col and conpl enentary color is
reduced (the 35 reduction in the lum nance is remarkably visually
recogni zed especially in R and M (nagenta)). Note that, as for
the Ium nance, for exanple, in G B and C (cyan) other than R and M
t he reduct¢orstal| oapaahtansei fopaedr B thegesbpixeli sugldbrode and

unr ecogni zghl ecbeMsh eEaeweae Eaeséenheaeqe Han)ﬁ welnmmeve%tentlal
because, |n addition to the [um nance i.n Y_(when he plcture

el enent i SHHFHEEN6R) PCetHESP U RafEBTPARR llée@wﬁén Hi%e TRMS Gfur e
el ement andriVien& phet dispehenpahedr ést dered sONgatP,t heSsamm 12Q d | Me)

contributes as the since t ol or Lan be

f or med by Y%f%?%% kgtﬁeéqu éegge gﬁéﬁeﬁtcgﬁd+b§3Fﬁrﬁ|H§ onm (HE¢ R
picture eléhefkrandetfe i thet wadvel erﬁechhtbet’dmaesramé itiEme td® white
| umi nance &{smr&enam tﬂéfﬁﬁaoﬁ%ﬁaé ggag‘ifd wihih e yaneg ofs the

Y picture 15 elenent it he ot um nance of each
of the norfoehfohtt#EechblersapR, for Bace ei Bhe G)OlOFVIS(— R + B)) other

than Y is obtai nest&ntyat Nes6hr 85pendepsecwict A1t Be rdceanet §aetr off 5
t he p|8ture el epents, and hence the problemas descrlbed above is

caused? 20%WRIPIRR +iRPoRE ERB §F§§§rﬁ§c§e9 ddr fe glue 0% AVd (g
i nprove t Heetweemabice bimeooﬁchhmnatdﬁspmbgraaddthenmhmeenﬁawﬂanﬁ(N

(for exam%%?P?%%lpsFige g%% égetbggnaggg %bgyab%vgather reduced as

conpared w casé of a pane usi'ng thrée col ors of
RGB. Furthtl425 the size of the sub pi xel eIectrode (the length of

the short side oélghes sup- pi geﬂleﬂe%reﬂg}l kr%e%' gﬂbfﬂaﬁa%' ¥ idhfifer ent
bet ween RB and GY {RB:_45 an ence ére remal ns a

gm
probl érs tHAfStHhe é%@%%%epéﬁ%edognﬁmngagﬁnEhér§cteF%%t|éslﬁré view
changed f ain edcicieotios . bBALROALL r ERDOEI BRALtEdlin Fig. 3. Embodiment

1-2 is a form in which, in Embodiment 1-1, the contact hole,

the CS (storage) capacitance, and the photo spacer of the

sub-pixel having the BM are additionally arranged under the
20 BM. The other configuration of Embodiment 1-2 is the same

as the configuration of Embodiment 1-1.

[0046]

The effects of Embodiment 1-1 and Embodiment 1-2 are
described on the basis of the results estimated when the

25 size of one pixel is set to 180 pm.

In the conventiocnal art, when a display panel using
three colors of RGB is made to correspond to four colors of
RGBY (for example, as in Fig. 20), the CF transmissivity is
improved. However, since the display panel using three

30 primary colors of RGB is made to correspond to the four
primary colors of RGBY, the aperture ratio is reduced, and
thereby the transmissivity improvement rate remains at only
8%. Also, there arises a problem that the luminance of

monochromatic color and complementary color is reduced (the



I n Enbodiment 1-1, in the state where the areas of the sub-pixe

. electrodes for respective colors are made equal to each other, when a
rectangular BMis arranged in 35 the region which is included in a
sub- pi xel having a small 36 area ratio gnd in which the sub-pixe

el ectrode is not arranged, and when a TET of a sub- pi xel adjacent to

t he sub-pi xel having the BMis arranged in the region, the

transm ssivity not less than the transm ssivity obtained in 5 the

di spl ay panel using RG can be secured. Wien Y is further added, the
col or reproddectonnr ahgéhes lexpandee By 3@nankatiivs Waualblat h t he
col or reprogdugth@Rehanggeand 1t he ikl RNaMS M Virfab LAk be i nproved. The
si zes of the sub-pixel electrodes for respective colors are nade

equal to each 10V8tReFhaind2Rehfé fhe dPHERH e iTP% FeaBfonsdr G, B
speed and yhgual (apgh¢ ehaeactBehsRi esdoef,waeie i XS i N@tinance
recogni_zed, [00é8k Enbodinent 1-2_151 n. Enbodi nent 1-2,. when nder

the BM arrahgRaA FRACh&TPEG oA Sof THE YSUB-piXBIS ST WA § egi B 1 he
sub- pi xel Bhetheodeths Aomiaenarged, Yt he TRPrmfvachdeedngs xeln

adj acent t . SUb= i it e Q% ﬁtrp it _Qﬂ%_.

CS capacit%%%£€%§HtE§ Egé-ﬂﬁégﬁg.ggiﬁgwkhg 28j§$2;3%f§ﬁﬂgg,.t é%“?
transnissi¥$t?uéaﬁdb@n?ﬁpﬁgﬁeéu@&nﬁﬂﬂﬁoﬂnnﬁ?é'é% Goepartére Vi thi ¢there
Cafe of th@é@héﬁtaanﬂaﬁﬁb_Gspﬂ&th@-ﬁ?&ﬁ%ﬁf:é%%lﬁdﬁm&jaﬁngti%ﬂ§ same
col or _reproduction range, is expande / 5% 1In S , bot,

col or 1enr Ottt | SAnF GG aRAPhEREr AHEHTSSR tyt chn HEenmPoRed

The sizes obldheYsobrnpbrelfoehedt bgdesrhdngr espedid We pdialtorns: af lenmade
equal to each goher. and henee! he dilterenae ddnd he d q3nonse, shsed

and vi sual "anhg aracteristics beftween the colors 1's No
recogni zedel¢meap]at the same time, the luminance of Y can be
increased more as compared with the area of the Y picture
15 element itself. On the other hand, the luminance of each
of the monochromatic coloxrs (R, G, B, C (=B + G), M (=R +
B}) other than Y is obtained only in correspondence with
the area of each of the picture elements, and hence the
problem as described above is caused.
20 When the ratio of the areas is set as RB : GY

I

1.5
1 to improve the luminance of monochromatic color and
complementary color (for example, as in Fig. 21), the
transmissivity is rather reduced as compared with the case
of the display panel using three colors of RGB. Further,

25 the size of the sub-pixel electrode (the length of the
short side of the sub-pixel electrode) is significantly
different between RB and GY (RB: 45 pum, GY: 31 pm), and
hence there remains a problems that the response speed and
visual characteristics are changed for each color.

30 [0047]

Embodiment 1-1

In Embodiment 1-1, in the state where the areas of
the sub-pixel electrodes for respective colors are made
equal to each other, when a rectangular BM is arranged in

35 the region which i1s included in a sub-pixel having a small



30Fig. 6 is a schematic plan view showi ng a nodification (enbodi nent
.1-3) of the liquid crystal display panel of Enbodinment 1-1. Fig. 7 is
a schematic plan view show ng a nodification (enbodi ment 1-4) of the
liquid crystal display panel of Enbodinent 1-1. Each of Fig. 6 35 and
Fig. 7 schematically shows only sub-pix&¢ electrodes in 37 a pixe

| n Enbodi ment 1-3 and Enbodi nent 1-4, the display panel is configured
such that, when one pixel is equally divided into two rectangul ar
regions by the broken-dotted line that is a longitudinal |ine, each
of the recdamdgurarid apdi donswhnchudes sub-pllxedi xdlest dade hies not

sub-pi xel s, Lhe Lengthya,Aknt B8 rgide e Q gﬁgawfyefMlaa (SR terdd de
of the rectang up ar region Is substantlal | eas

pai r of th%uéuhlﬁﬁ%eh@VlﬂEethén@MhéSbﬁréﬁ@g§§ G e gieddorin the

parall el Wti@néﬁﬁs&@ﬁﬂt§'H@toﬁe%ﬁethﬁﬁt@ﬂ@uh%%ng%ﬂ§§¥#¥lfﬂdﬁtalned in
dlffer%nt from each other, and .the_sizes of the sub-pixel el ectrodes

of the>subt %?x%+§PQ?% BPPPEr BREDE, BfBeS8R BERSRCUTREnhIbRRest 18- 3
and 1-4 coﬁdrgheedad@eﬁh|shma¢pldmf&epebda&th0nthan@@snﬁnsﬁqﬁﬁmﬁﬁu

vi sual angle c te a8+ 5850 ni.zabl e d
15 hence rrf)odlrreac?1 éi%%ﬂﬁTpgﬁare s% ePFE%O Enﬁodlngn%ﬁe
1-1 and Enbb@@ﬁ@hﬁslVQtY[OeaopeEﬂmgdpﬁedt 2TH¢951866505 sbheﬁabrplxel
plan view showt ngqds ! Fgul Qeggeeu%aho@b%' éxepﬁ%' e,
2-1. Fig. 91s aviewin whic bl a matri x 1s om |n Fig. 8.

Enbodﬂﬁenm%h%l aded @%naecbh\enéaéfﬁiraape dpy $Ngl r@nsmniwﬂ @amd iand
whi ch sub-pixeds @figlarcnagedteriative- Butlraenmhe xoikaRre 1 S ng

lines 121 §gg%gﬁgggé.lines 123 are arranged
[0048]
Embodiment 1-2

15 In Embodiment 1-2, when, under the BM arranged in the
region of the sub-pixel in which region the sub-pixel
electrode is not arranged, the TFT of the sub-pixel
adjacent to the sub-pixel having the BM, and the contact
hole and the CS capacitance of the sub-pixel having the BM

20 are arranged, the transmissivity can be improved by 10% ox
more as compared with the case of the display panel using
RGB. When Y is further added, the color reproduction range
is expanded by 5%. In this way, both the color
reproduction range and the transmissivity can be improved.

25 The sizes of the sub-pixel electrodes for respective colors
are made equal to each other, and hence the difference in
the response speed and visual angle characteristics between
the colors is not recognized.

[0049]

30 Fig. 6 is a schematic plan view showing a
modification (embodiment 1-3) of the liquid crystal display
panel of Embodiment 1-1. Fig. 7 is a schematic plan view
showing a modification (embodiment 1-4) of the liquid
crystal display panel of Embodiment 1-1. Each of Fig. 6

35 and Fig. 7 schematically shows only sub-pixel electrodes in



25 in a grid shape on the main surface of a glass substrate, and a Cs
.wiring 119 is arranged between scanning lines 121 adjacent to each
other so as to be in parallel with the scanning |ine 121. In each of

a plurality of pixel regions divided by_30 the scanning |ines 121 and
signal lines 123, three sub-pi xel el ect Pédes 111R are arranged in a

pi xel region of red (R), two sub-pixel electrodes 111G are arranged
in a pixel region of green (G, three sub-pixel electrodes 111B are
arranged in a pixel region of blue (B), and two sub-pixel 35

el ectrodesalRiy¥eare Brrangedimana priebndegibadémeyd! llow, 3%e (@Msplay

uni t pixel pAR411 $sf eppRdghy-cbheser Qs P Xfled Qﬂi%’rﬁlx{?tfs thataife
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colors,. and is fornmed & % sub- |xe5%ﬁ]ect d%%§ nynber_ o h
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JFoetahbede E%p%ﬁ 1D s L AlNAGH 4 ARG T 8,2183 1 eaor
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bet ween cospiss andpacsondingitd the nemy radihar a&{@rﬂééﬂaﬁ’?g@iaf he
panel LBuaII%¢nthe effg tlve agerture rea.is made di f f erent

bet wedfl a TOILPhAVPng A EERPEr AEPTerP M GFNSHr ﬁ&@lt% SRS i Ehe
col or haV|m@baptmapaeaECVEbﬁebowflmmwn@mﬂ&pﬂﬁﬂﬂsnaréﬂﬁﬂfﬂéﬁeﬁﬁmfrom
effective t rear havin onpar.at..vel h,..
Iun1n05|tj§$§%t%§ﬁ?g nadgqﬁ $£$ % ?hg %Paegtgegogge 5% %egq%ﬁ
a col or 20N®ﬁN|ﬁgfﬁec@npaﬁa@nv§h¢ E@wﬂawmﬁn@ﬁagﬁ1anﬂ(nlauaknﬁhgle
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the unit pixel 127 shown in_Fig. at er al |r ctlon is ta
as a Béu (ﬁﬁ@cea%%bﬁﬂéﬂeﬁﬁeluﬁl?nﬁl%éﬂ @Z?l%@%ﬁhﬂ%ﬂﬂ#ﬂﬁﬁniqnuio

rect angul aamsE©gi BEn€ONSI ShhAJERbodImkehe pi-eel region of red (R) and

t he pi xel f@%@ of green (G, and the rectangul ar regi on consisting
of the pix Bion of blue (B) and the pixel region of yellow (Y),
the rectargubadimengt od on the upper side in Fig. 8 is formed so as to

i ncl ude two sub- el n : n ar. 30 S i on
t he | ower side |£ﬁi¢' 8 ggz g ?8%@8@% EESP ?Ltrelgl %%e twe Su p%u é:f)s (B
and Y¥0 |rp3tmt%ljbdp$rxbag naqgal Qiganb@@QBeaﬁdZJ:ﬂgY Fuge Pengt b aief

the side (fe,5ide m@etma&fenﬂaw%n% diieekkon i Brild 9.8 .9) EhBodiment
parallel with the short side of the rectangul ar regl nis

subst anti & IJi/e]t‘?‘lfee%St%a‘?‘recp%n’iﬂogﬁelﬂéﬁéfjh§rb'}5télﬁrd Errdayt mangldds
(the sidesyHith 3ub-pixels are arranged in a two-by-two matrix shape.

Scanning lines 121 and signal lines 123 are arranged
25 in a grid shape on the main surface of a glass substrate,
and a Cs wiring 119 is arranged between scanning lines 121
adjacent to each other so as to be in parallel with the
scanning line 121.
In each of a plurality of pixel regions divided by
30 the scanning lines 121 and signal lines 123, three sub-
pixel electrodes 111R are arranged in a pixel region of red
(R), two sub-pixel electrodes 111G are arranged in a pixel
region of green (G), three sub-pixel electrodes 111B are
arranged in a pixel region of blue (B), and two sub-pixel

35 electrodes 111Y are arranged in a pixel region of yellow



the lateral direction in Fig. 9) in parallel with the |ong side of
.the rectangular region are different between R, B and G Y. [0051]
5Each of the pixel of red (R) and the pixel of blue (B) is forned
such that three sub-pixel electrodes are arranged to forma right
angl e, and such that two sub-pixel el ecBBodes are arranged side by
side in the direction in parallel with the |long side of the
rectangul ar region, 10 while each of the pixel of green (G, and the
pi xel of yellow (Y) is formed such that two sub-pixel electrodes are
arranged i fYt bhe Alivecti phxeh pavakbefownehd bbethhsetf@hdepa&eﬂhe
rectangul ar. n, S t y sub-pixel, electr

arranged |% éﬁghglré@??%nyﬁat g?%lgak g?ﬁﬁl %9e?§§ﬁde f?%de o% t lor
rect angul ahapegibAtankipilgy $het kemeerger bl Farht RE &i U@flte@c-rxedfs

t he pixel szﬂ%‘ﬁ aB)uaea %lﬁ%opw&%' e thind® 1@ raMii il slrsﬂ@m&mgl the
e Sl de

par al | of the rectangul regi on,

subst a%tl aP Py~ PhKE Er@cfcéﬁ&feﬁ 151 gfag’ d’g{ ]dftﬁf HE X
green (G, aR8 aadfblnmepu pel tok )sellbl—@ude\l) ,el\dajmjbdeesie Thel Rupdeal log
w th the Igng §5981 lgg%ro%%%aq%U| angéa(ﬁ%r ea céﬁor As a

non- transn133| e pOf ion i n the p1 Xe en |n 0 conS|derat|on
the practi casuh‘per tbﬁeeéﬁeatnmel arefrtilve @resernits erdsbidieffefent for

obt ai ned ag JHére,l t25&OﬁéékelbédoﬁﬂgﬁeﬁyéuEﬁ%%%&%dd% in

confi ured such t t "a red | ayer, a green l ayer bl ue
(B) CRO aykRe amdegtiyEpl awemreFarréyeﬂo @%@4@3@ ofrf tHelbakly set
surface ofoA ghasbastiBsbratler &sFeetieviRley iin tSQF NeSPOTHIENGE ﬂad&bﬁo

he P xel 58 SMepand BaLyal Rl Skdho hortl on LM MG iSecer
respecti vec€kotayeand EucbhdunglmOFm@e &a@miﬁéq;cﬂhr&nﬁﬁmmstxdaxbf
ar ranged "@h%h}g %Sfta\c\tgéﬁﬁﬁilgegtﬂ{e‘ é?f&g‘c%et %ge%B ?%' &Cty
IS not provi and 1 C ocated on t cen OMBF Sl e in
t he upPer @hif¢porE bapween a color having a comparatlvely high
luminosity factor and a color having a comparatively low
luminosity factor. That is, the effective aperture area
for a color having a comparatively high luminosity factor
is made small, and the effective aperture area for a color
20 having a comparatively low luminosity factor is made large.
Specifically, when the broken-dotted line for equally
dividing the unit pixel 127 shown in Fig. 8 in the lateral
direction is taken as a boundary, and when the unit pixel
127 is divided into the rectangular region consisting of
25 the pixel region of red (R) and the pixel region of green
(G), and the rectangular region consisting of the pixel
region of blue (B) and the pixel region of yellow (Y}, the
rectangular region on the upper side in Fig. 8 is formed so
as to include two sub-pixels (R and G), and the rectangular
30 region on the lower side in Fig. 8 is formed so as to
include two sub-pixels (B and Y). In the sub-pixels 119R,
119G, 119B and 119Y, the length a of the side (the side in
the longitudinal direction in Fig. 9) in paraliel with the
short side of the rectangular region is substantially the
"~ 35 same, and the lengths bl and b2 of the sides (the sides in



rectangul ar regions). Further, as shown in Fig. 9, under the BM not
.only the TFTs 125G and 125Y of the sub-pixel (G or Y) having the BM
but al so the TFT 1256 and 125R of the sub-pixels (B or R on the right
side of Y) adjacent to the 5 sub-pixel gﬁving the BM are arranged.
Further, a photo spacer 128 is al so arranged under the BM [0053]
Enmbodi ment 2-1 is a formin which, under the BM not only the TFT of
t he sub-pi xel having the BM but also the 10 TFT of the sub-pi xel

adj acent to the sub-pixel having the BM are arranged. [0054]

Fig. 10 istBestpbpmicdprartyrawishdwiong 24 I%rhlﬂadfaclr]y%]{ it sPraytong
panel of Egbadi 88Nthd- 2Zeckhgulir $eqivneWrkd dilf Mdait therdackr, B
matrix i s on1téed in Fig. 10. Enbodinent 2-2 is a formin which, in

Enbodlnentaléd e contact hole, the CS (storage) capacitance of the
sub- pi xel h&&ﬁhg the BM and the contact hole, the CS (storage)

capaci tance of the., tQ?rtﬁHbPEkéilo?d& gqugr 4$m¥§#q?6%%5mf«ﬂlue

havi ng the BM are additional arran e
The ot her ¢Bhfigufaringd eeabi rcea@omh:r@er &tikoyl %sfl @J@ctﬁocaﬁ)o%ﬁerent

2-1 and EnbpdiAeol QOZfbemSIawll@htt Anlphe othel Lo iiatden dentpies1
configuration) of each of 25 Enbodi ment {-1 and Enbodi nent 1-2

[ 0056] eleCtpededs @E?s agfAPRAREdSHER PY éﬁéﬂedésrbrﬁh&‘e ‘%Wé”bajs‘? s
of the respéi@lféllﬁﬁtﬁdt%ﬁemthESidEeo@fﬂM§3ﬂﬁdﬁﬁngﬁﬂaﬁ(xé@ﬁbmyn

30l n e conventional ar when neI u5| three ors of is
made ﬁ@ co egﬁoﬁﬁcﬁoo?o% Ccbrd Fg % Be0|§F1991 S

hi gh- def i ny¢lbowpé¥iel isi forgedf tachi \teattotﬁnmr muﬂw@zsaﬂ:i p‘::b@:tt:icrpl@s are
square pi Céi‘f&n?é&”?ﬂt tﬁéqg\g'&:%c%%np'ﬁepgx%ﬁﬁlo s(}l?%n{ rORe

t he vi ewpol nt of securl t he apertu rati o en t
panel us|n@ftﬁh@erectangular region, and such that only one sub plxel

electrode is arranged in the direction in parallel with the

15 long side of the rectangular region. In Fig. 9, the length
bl of the side of each of the pixel of red {(R) and the
pixel of blue (B), which side is in parallel with the long
side of the rectangular region, is substantially twice the
length b2 of the side of each of the pixel of green (G),

20 and the pixel of yellow (Y), which side is in parallel with
the long side of the rectangular region. When the non-
transmissive portiocon in the pixel is taken into
consideration, the practical aperture area ratio of the
present embodiment is obtained as RB : GY = 1.5 : 1.

25 [0052]

The opposed substrate is configured such that a red
(R} CF layer, a green (G) CF layer, a blue (B) CF layer,
and a yellow (Y) CF layer are arranged on the main surface
of a glass substrate respectively in correspondence with

30 the pixel regions, and a light shielding portion (BM),
which 1s referred to as a black matrix, is provided to
partition the respective CF layers. Further, in Fig. 8 and
Fig. 9, a BM is also arranged in the rectangular region in
which the sub-pixel electrode is not provided (and which is

35 located on the central lower side in the upper and lower



41 colors of RGB is sinply made to correspond to four col ors of RGBY,
.the CF transm ssivity is inproved, but the aperture ratio is reduced
in the display using four primary colors. Therefore, the

transm ssivity is inproved by 26% 5 but there arises a problemthat
the | um nance of nonochronatic col or ant conpl enentary color is
reduced (the Ium nance reduction rate of nonochromatic col or is about
10% (RGB ratio), but since white [um nance is inproved, it is
visually recogni zed that the |um nance of nmonochromatic 10 color is
nmor e reducedytaieharheegpentiure Anehent i @si shewh as RBg. @Y undek :
L to improygsthe | Hgtnaneg eﬁengg9gh&g@%tbﬁdcqb%&'%&de%@ﬂ@ LAY (G
col or (for exanp/e, I'n transm ssivity remain e

i mproved b9 1% hFﬁ%PEthet ﬁ% @Bts P2 &00f hend FUR-25B eince | 1@GH Gcfe t(ftehe

| engt h of élﬁ]@-ﬁb@élsSI decof rt Bg SHB- @hlgﬁlt sliedt ede)) i@t ittty
dlffergn ween d "hence_there

fenai ng & WOOOR SR L RARVLRE Fégpaﬁsargpaéaa&ﬁ&dv.g%arggﬁaraetshp§9.cs
are changesipdoereazt tsl also28f@8bdkdEnhadirnent ZML | n Enbodi ment

2-1, the arf f the sub-pixel electrodes of all the colors are nmade
substantially egual to each other. In this configuration, when a
rectangul ar 25 Binbhedamenhgédli Ast Aefreyi dn Whighi cndes dle piMelnot

el ectrode 481 {p0otnhar+An0sd, tABAsWReRi deTFhaQiind %%% @m%%uﬂﬂyﬁgaﬂﬂhéo
t he SﬁB pi xel” having the BMis arranged under 't he

trans SS|@??yoﬁstbﬁp?B@eBlﬁ?15§§3vﬁéﬁthPst@@r@W@Fpﬁéﬁﬁdh@ﬂ%@ﬁxﬂﬁﬁ

reproduct iBm #afgerrsngspanded by 30 5% In this way, both the color
reproducth i@rge and the transm ssivity can be inproved. The sizes
of the sub-: @? el ectrodes of all the colors are made equal to each
ot her, and hencef'ihe W0 fieransehémathe pésponsevspbediagd avilsualid

angl e characlerl sty esp PELWEEAe 1 NErCRhBb 1 henROL-Recogn,zeds 33[ Q038L,,

15 in which the black matrix is omitted in Fig. 10.

Embodiment 2-2 is a form in which, in Embodiment 2-1, the
contact hole, the CS (storage) capacitance of the sub-pixel
having the BM, and the contact hole, the CS (storage)
capacitance of the other sub-pixel adjacent to the sub-

20 pixel having the BM are additionally arranged under the BM.
[0055]

The other configuration (entire configuration) of
each of Embodiment 2-1 and Embodiment 2-2 is similar to the
other configuration (entire configuration) of each of

25 Embodiment 1-1 and Embodiment 1-2.

[0056]

The effects of Embodiment 2 are described on the
basis of the results estimated when the size of one pixel
set to 180 pm.

30 In the conventional art, when a panel using three
colors of RGB is made to correspond to four colors of RGBY,
especially in a high-definition panel, it is effective to
form the sub-pixel in a square picture element {(square sub-
pixel) as shown in Fig. 22 from the viewpoint of securing

35 the aperture ratio. When the display panel using three



42 Enbodi ment 2-2 As in Enbodi nent 2-2, when, under the BM
.arranged in the region of the sub-pixel in which region the sub-pixe
el ectrode is not arranged, the TFT of the other sub-pixel 5 adjacent
to the sub-pixel having the BM and the,contact hole and the CS
capaci tance of each of the sub-pi xel % ng the BM and the ot her
sub- pi xel are arranged, the transniSS|V|ty can be inproved by 24% or
nore as conpared with the display panel using RG. Wwen Y is further
added, 10 the color reproduction range is expanded b 596 In this

way, both €nkoEd| 8f REPr d8uEEMBAYr BAGE &Rd RS tifAuy kP bR
i mproved. Jf'eRéB‘ZﬁStﬁé thetsHbspi Xl vekectioden @fval | Hdtemel ors are
made equal to eac

and henc theegyffere ce in the onse

speed and %?%ﬁ%?rﬁ5rﬁgépeléh£ﬁ %iﬁf%ﬂﬂ 99 Fhgrery
recognlzedcolﬁﬁ59] Tdoostf et She transmlEHbvdtgemB Empebabdsby02£

formi g uhieh sHb:Bi xels.are Berangsd h.a i ReshARE gk o |1 aui d

crysta pane 12 is a
schemat i c mmcl&r@wathsmméoa lanqlur:@m@rl?me@ltadciysmceﬂwrpazrﬁelraﬁuced (the

Enbodi rfenth;’»mﬁaﬂce1§ea§cel»shewa%laowfnglo%r&c\hxadmagﬂmeraolrcselgtmtamt
means provided 1n the 25 sub-pixel electrodes of the sub-pixels and

the common! @} eERFBAEATFAOEY gPUE2 SIPLE. WPA LSS 1ARATAR Shovil g RSP het ©
sub p| xel ﬁ&,eeisa@lmyoketbgniubdpmaits tard 1uhg reirgrdalof im@fodHrdmakic
3861] 3 Scanni n Iine§ é and signal lines 223 are arranged in
a grl shdﬁ% ?h tReMHEFn SHIF é of a glass substrate. I n each
of a plurality ofhgnxgher egbmnsrena\n,lahchrattli@ scamdtngd iRkes 221 =and

the signalq|ines;223 gﬁgrgggagggd%uﬁlgg?ﬁ%I _plkg#%aﬁgyf%d r and

arranged |n t he pi xel Ion o ectro
231G i s ar¢@ngbeneRtaky color (for example, as in Fig. 23), the

transmissivity remains tc be improved by 10%. Further, the
15 size of the sub-pixel electrode (the length of the short
side of the sub-pixel electrode) is significantly different
between RB and GY (RB: 43 pum, GY: 33 um), and hence there
remains a problem that the response speed and visual
characteristics are changed for each color.
20 [0057]
Embodiment 2-1
In Embodiment 2-1, the areas of the sub-pixel
electrodes of all the colors are made substantially equal
to each other. 1In this configuration, when a rectangular
25 BM is arranged in the region in which the sub-pixel
electrode is not arranged, and when a TFT of a sub-pixel
adjacent to the sub-pixel having the BM is arranged under
the BM, the transmissivity is improved by 5%. When Y is
further added, the color reproduction range 1s expanded by
30 5%. In this way, both the color reproduction range and the
transmissivity can be improved. The sizes ¢of the sub-pixel
electrodes of all the colors are made equal to each cther,
and hence the difference in the response speed and visual
angle characteristics between the colors is not recognized.
35 [0058]



43 pi xel region of green (G, a sub-pixel electrode 231B is arranged
.in the pixel region of blue (B), and two sub-pi xel el ectrodes 231Y
are arranged in the pixel region of yellow (Y). Aunit pixel 227 is
formed by these four pixel 5 regions. Eﬁﬁh of the unit pixels 227 is
di vided into rectangul ar regions inclu g sub-pi xel el ectrodes
respectively displaying a plurality of colors and is fornmed by these
sub- pi xel el ectrodes. The area of each of the sub-pixel electrodes is
changed for each color. As a 10 result, the area of the effective
aperture porpedhmestdifferent for each color. Here, it is preferred

that the difference;h nehibsqaghiget bue aﬁﬁéthﬁné&%atB%tW@ﬁ%fQQdﬁéa'f%
suitably set on the basis of the di fferencé in the uminosity factor
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factor is nmade snal i vé aperturée area of a col or
havi ng a cibmfa?raws/bwtvowvuhﬁné@pryvreac ¥r 24§ REJEOKS g compared

Speci fi cal#ith Wies dhgppagkpangmt hgeinlgl nesf. orwmwatl ¥YsdiMikehBeg bhBed,
unit pixel, 227 rection_is haken
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the | at
na' & DBunddf ot vienrefeckior prrde’ 587oRbShRrraby BRvo Thet
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th | t
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[ ormed so as to include twy sub-pixels
and B II?QQﬁ?séhF£ﬁ9%¢%l%th? echngen, tpﬁecPéﬁ§Fh1§In®§ &ﬁqqg@%%QQe
(the S|de foosde lateral direction in Fig. 13) 44 in parallel with
t he short de of the rectangul ar region is substantially the sane,
and the | nd c2 of the sides (the sides in the |ongitudina
direction in F|@m&h§;mQWMc& aebatasphvabl Ebrmi th twheéchosgbsipdeedfs

L £ 3 O 9 LD L IOBCALVE! VAGRIEAGNE 0 oy
20 panel of a MVA mode.
[0060]

Fig. 12 is a schematic plan view showing a liquid
crystal display panel of Embodiment 3. Fig. 13 is a view
showing only alignment regulation means provided in the

25 sub-pixel electrodes of the sub-pixels and the common
electrode in Fig. 12. Fig. 14 is a view showing only the
sub-pixel electrodes of the sub-pixels and the signal lines
in Fig. 12.

[0061]

30 Scanning lines 221 and signal lines 223 are arranged
in a grid shape on the main surface of a glass substrate.

In each of a plurality of pixel regions in which the
scanning lines 221 and the signal lines 223 are arranged, a
sub-pixel electrode 231R is arranged in the pixel region of

35 red (R), a sub-pixel electrode 231G is arranged in the



[ 0062] In Fig. 12, the length of the |ongitudinal side of the
. pixel of red (R} and the pixel of blue (B) is about 1.3 10 tines the
| ength of the |ongitudinal side of the pixel of green (G, and the

pi xel of yellow (Y). When the nopstransm ssive portion in the
pi xel is taken into consideration, the 4p1 actical aperture area ratio
of the present enbodinent is obtained as RB: GY = 1.5 : 1. 15[0063]
Further, in the display panel in Enbodiment 3, each of the plurality
of sub-pixels RGBY has a (substantially) rectanqul ar shape or_has a
subst ant i @31%e| FepiPeaPLsHEBEN ESpecPalfP Piksthe& dcHede rahdt 1% he

pi xel i SI f&ff@ggé@ 21? ﬁﬂéhgix@n&@@ibﬂagﬂ mulegr@)js,ij@@ﬁj gj‘wd hﬁ;b-lplixel
rect angul ar_ sub- pi xe are_arranged _side by si.de substantia

D L he s areL S TERTS B3 hRanE A mERE TPl e SO S AW o
arranged a@yacemt urtegoiwkal 2?27 ohs bbvhmseddeyg btheshefouttualikel
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shape is stdstangiddtryregéosangncaidinge subm@inslclelatEwombsst the
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The opposedl sEBeEE® afBOTBLEEAf FEFETOSESh t RAE aYXFBJOERP2ER P € a
green (Q ﬁabhﬂyﬁdﬁl @l_bl:ueo(:lfBb €k F&ﬁwgieda%mqe&iﬂ aw (o). CRsl ayler _
are arranged on_t mai n_surface o e ectively in
corr eé@ond’é%%‘éfw t%%SaFﬁg Bifx%ﬁer éfiafg%é:%%an%%%%ltﬁru%et p'rs%l € O&IE nlgSe
portion (BMffeddniwhich eschefeloed tBezs,aibl dekpmatfeirxed $hgtovwihded
to parti t'c@ff%%f?lgglépfﬁt LUE CFrayers 35%@: 8o die BMdwredll Siors is

arranged in t on which is located on the upper and | ower sides
of the snesPitaplyi et PR EnRg. besdsd ofi fhex B HffFancawitt e

sub- pi i<el ﬁhxﬁ%ﬁ:@ré)ﬂg%L%a&@brggg\\f(ii@?@nﬁlé%t Laef@/o&;s tsfeoG Vn\z!’bli\?’)r Eilgl;itlﬁ, A
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Further, a phol o SPRgeL 288 handledC i Aed wWilel, the B 1 0065]
comparatively high luminosity factor and a color having a
comparatively low luminosity factor. That is, the

20 effective aperture area of a color having a comparatively
high luminosity factor is made small, and the effective
aperture area of a color having a comparatively low
luminosity factor is made large. Specifically, when the
broken-dotted line for equally dividing the unit pixel 227

25 shown in Fig. 12 in the lateral direction is taken as a
boundary, and when the unit pixel 227 is divided into the
rectangular region consisting of the pixel region of yellow
(Y) and the pixel region of red (R), and the rectangular
region consisting of the pixel region of green (G) and the

30 pixel region of blue (B}, the rectangular region on the
left side in Fig. 12 1s formed so as to include two sub-
pixels (Y and R), and the rectangular region on the right
side in Fig. 12 is formed so as to include two sub-pixels
(G and B). In the sub-pixels Y, R, G and B, the length al

35 of the side (the side in the lateral direction in Fig. 13)



Further, ribs 233Y, 233R, 233G and 233B which are alignnent

- regul ation neans are forned on the opposed 15 substrate. I'n

t he di splay panel, each of the plurality of sub-pixels YRGB are
formed by each of the sub-pixel electrodes 231Y, 231R, 231G and 2313
respectively provided with the ribs 233Y; 233R, 233G and 2333. In the
pl an view of the 20 pixel in the display panel, the distances dl, d2,
d3, d4 between each of the ribs 233Y, 233R, 233G 2333 and each of
the edges of the sub-pixel electrodes 231Y, 231R, 231G 2313, and the
di st ances B0, PeBabkeheehtbacheoshons sile 2E3¥he2 T8Gtamydach tfgidme

edges of the §@l§s@éﬁ€ia2§ge\:ﬁ6t eaﬁes %%aYth%BJl%nga:m distanres % @t
bet ween each _of )E/he rib each slits 235R, 2353 are

al | subst ant?sP| {ERReSIgRE. lfloﬁée] Pﬁgeme&m&nelfew hderd t Hed) -
BM t hat i swlatclanged 3A parkhielegich rthev\/alo@@ tslielesuif mneelreeimigm.@e:

s not sarranged, Lhe IEToRM Lhgcsub el avlog ih e AFG,

of the sub P atent € 'sub M are
arranged, ane dléﬁemesy ﬁrov eanhbethﬁp"r oved by 7% or nore as
conpared Wghsshe display panel using RGB. Wien 35 Y is further
added, the color_reproduction range is 46 expanded by 5% In this

vay, both the cof@rf¥@preductR8nlFaAgE QihdthFe lorgRsNOisAL BideaPhe

i nproved. {ie 5ize3s 6f tbhe sub- phyekhel pekeodes ofiwal |(B)ha Lalmna ar.es
made egual to each o t he dif.ference |n b@ response

e Ting o Be e o S8 kn A8, BRRC ErhBT s e Hige o b B
recogni zedyr¢9067¢) Enbodi tkat pdxel of yellow (Y).

When the non-transmissive portion in the pixel is
taken into consideration, the practical aperture area ratio
of the present embodiment is obtained as RB : GY = 1.5 : 1.

15 {0063]

Further, in the display panel in Embodiment 3, each
of the plurality of sub-pixels RGBY has a (substantially)
rectangular shape or has a substantially elliptical shape.
Especially, in the display panel, the pixel is formed in

20 such a manner that the long sides of the rectangular sub-
pixels RGBY are arranged side by side substantially in the
same direction, and that the rectangular sub-pixels RGBY
are arranged adjacent to each other on both sides of the
mutually adjacent long sides of the rectangular sub-pixels.

25 In the sub-pixels RGBY, the length al of the short side of
the rectangular shape is substantially the same, and the
lengths ¢l and c¢2 of the long sides of the rectangular
shapes, which are respectively correspond to R, B and G, Y,

. are different from each other.

30 [0064] ,

The opposed substrate is configured such that a red
(R) CF layer, a green (G) CF layer, a blue (B) CF layer,
and a yellow (Y} CF layer are arranged on the main surface
of a glass substrate respectively in correspondence with

35 the pixel regions, and a light shielding portion (BM),



Enmbodi ment 4 relates to an WA node liquid crystal 10 display panel
<in which sub-pixels are arranged in a two-bytwo matri x shape.

Fig. 15 is a schematic plan view showing a liquid crystal display
panel of Enmbodinment 4. Fig. 16 is a vieyshow ng only alignnent
regul ati on neans provided in the 15 sub-pi xel electrodes of the
sub- pi xel s and the comon electrodes in Fig. 15. Fig. 17 is a view
show ng only the sub-pixel electrodes of the sub-pixels and the

signal lines.in Fig. 15. 068] 20Scanni ng |lines 321 and signal, |ines
399 ar e arTaHGAdParatEFFadoRanaSon PHA ST Shirrade G T o e
substrat e.partitiohntkacheepeatpier &F thayelrspi xBhrkegrenshien Brhiich

t he scanni i nd._t Si L. |i 23 ar :

sub- pi xel %?%%t?g gééiglgnigﬁgr?§§§8 h%3§§bﬁféﬂﬁf%g%%ﬁq% 'Eﬁ%r%ﬁfer
(R, a subapixépvereeirgdecd31Bei smaddamgédpined gixdlidedi omnadfFig. 2
green 6G),aRqsv¥k-phxeh eheckiedpid3iBeisRARIad imbta giaielad£gi on
of blue (B), and a sub-Hler,eleqtrod s 331Y i arran%?d in %%glxe
regi on of YeFHRGF(Y#S ADGKPt 1pi XéB-i < 'opﬁﬁdoﬁaﬂﬂF§§é i 40 3e12nd
regi ons. AR2%gi on 8RE 30bipiked g blre Yunihaviinkelthd BMlibdtded ddtithe
the recta ar iong | udi-ng, t he sub-.pi xel el ectrodes. for

i ool 2y of “ar81 222 53,2288 g rkn Ut BBl b e R At o
el ect r odesthdheulrpaxel $Gb- pexéhgeltdet BYdesn declrampedeicbrurateh the

col or 1pAs @t esyltopdie areas of sgffectbyg 33 apept WLe ngeai ARz 33 Re
339G 3393 and 339Y are made 47 different for each coFo . Here, it
is preferr@d-that the difference in the effective aperture area

between cof@resis suitably set on the basis of the difference in the
um nost 1 T2CCOp, (BAL A Hogs) 300 obsLle, 9L B LN (ALY L
alignment regulation means are formed on the opposed
15 substrate.

In the display panel, each of the plurality of sub-
pixels YRGB are formed by each of the sub-pixel electrodes
231Y, 231R, 231G and 231B respectively provided with the
ribs 233Y, 233R, 233G and 233B. In the plan view of the

20 pixel in the display panel, the distances dl, d2, d3, d4
between each of the ribs 233Y, 233R, 233G, 233B and each of
the edges of the sub-pixel electrodes 231Y, 231R, 231G,
231B, and the distances el, e3 between each of the ribs
233Y, 233G and each of the edges of the sub-pixel

25 electrodes 231Y, 231G, and distances e2, ed4 between each of
the ribs 233R, 233B, and each of slits 235R, 235B are all
substantially the same.

[0066]

In Embodiment 3, when, under the BM that is arranged

30 in the region in which the sub-pixel electrode is not
arranged, the TFT of the sub-pixel having the BM and the
TFT of the sub-pixel adjacent to the sub-pixel having the
BM are arranged, the transmissivity can be improved by 7%
or more as compared with the display panel using RGB. When

35 Y i1s further added, the color reproduction range is



characteristics of the panel. Usually, the effective aperture area is
- changed between a col or having a conparatively high lum nosity factor
and a color having a conparatively low lumnnosity factor. That is,
the 10 effective aperture area of a col havi ng a conparatively high
lum nosity factor is made snall, and the effective aperture area of a
col or having a conparatively low lumnosity factor is nade |arge.
Specifically, when the broken-dotted Iine for equally dividing t he

uni t pixel 327 %5 sho in Fig., 15 in the Iate al rection i.s taken
as a boundaf§AUEH °thé“bn??1%|%%Y gth ?VFB 9ri AEBTPABCtLoN
rectangularam@giandcahllstangmmésﬁhetplmeh begu@@r@h@gieemhécklaad of

the pixel £eg g ofsked (RLoeandoLhe.reshangul 8 redl 90 Cqnolcetig of

t he pi xel Ttegion pixe region o
t he rect antl eachegtbarenandehapper tseddiffckiegcel 3 n §Heom$@d>os'tseas

to inckudesgyog S&Hdpbiéhél(%gmg Bharﬁ@‘iie‘i:'i%t&%%t FRAWR e %1‘8}3
the lower side in Fi ormed so as to include two sub-pixels

(B and V). lﬁn”?%er§ﬁﬁgﬁi%€ﬂs G R Band Y, the length a 25 of the
side (the poge7in the longitudinal direction in Fig. 16) in parallel
with the rﬁ%t S|de of the rectangular region is substantially the
sanme, and CfERgEhs*bl and cl of the sides (the sides in the

| at er al d|rectidhmb@dfmgntlé);emateh apeahnMﬁArmbHellwhphdt@&ﬁsdmg

si de t hes I n d re _
fo v, 26 and f ey RR0Y; Fh HRILRTBBIOIIEES, RIS FEAEGSY U LRy
Fig. 16, tHeo | paer BE £BAPeRh bl of the sub-pixel of each of the pixe
of red (R) and tieg pixsl i of abkHBeB) kS %nsv@_éiia@,hba«llh)g tanq utike

| at er al th f the sub-pi xel each of the p reen
(G and t %ﬁ?%i %%SQE?VORani) fmﬁ@ﬁ gﬁ@eﬁgn traﬁ%ﬂTséévéspﬁr i &H
in the pixgﬂowsn¢aaﬁnyialmgﬁmlﬁtdeeqtuaﬂlohhmepmac@mﬁxﬂldaaemkuﬁﬂmarea
ratio,ef th bresen LS. bt ai ne

Furtheg i d?sp?aggggﬁe %Eﬁggd%ngn%lfgl gﬁd EhfhéxﬁFﬁiality
of sub|m>@ﬁ$¢ﬁ%§ﬂ9hasnan9iyéénaiFBmapbﬂ {9030fiew shoWhagoppoyethe

substrate u h e lsayels GG
| ayer, l)ﬁhjé%%ég éfgcﬁysﬂe% g%dégéngE %ﬁggi Cé%da§gfgar 59?&#%%?

on the naﬂdlsﬁigac%5of a gl ass substrate respectively in
correspondgggaes W th the pixel regions, and a |ight shielding portion
(BM, ichis referred t ack matrix S pro

parti?&gn t he ré§ﬁ%%?+@% ?%y%?L aﬁﬁr?hSPalihl?gﬁ %fg af@ Fﬁéa§M%43

al so arranged igridiesh@geéooni thahnahnt barfabe of a glass substrate.
In each of a plurality of pixel regions in which the
scanning line 321 and the signal line 323 are arranged, a
sub-pixel electrodes 331R is arranged in a pixel region of
25 red (R), a sub-pixel electrode 331G is arranged in a pixel
regicn of green (G), a sub-pixel electrode 331B is arranged
in a pixel region of blue (B), and a sub-pixel electrodes
331Y is arranged in a pixel region of yellow (Y}. A unit
pixel is formed by these four pixel regions. A region 327
30 including the unit pixels is divided into the rectangular
regions including the sub-pixel electrodes for display of a
plurality of colors, and is formed by the sub-pixel
electrodes. The area of sub-pixel electrodes is changed
for each color. As a result, the areas of effective
35 aperture portions 339R, 339G, 339B and 339Y are made



pi xel el ectrode is not provided (portions 339G and 339Y surrounded by
.thick solid |ines represent BM aperture portions of sub-pixels having
a small area, and portions 339R and 3396 surrounded by thick solid
lines represent BM 20 aperture portions sub- pi xel s having a | arge
area). Further, as shown in Fig. 15, TFY 325G, 325R, 325B and 325Y
of the sub-pixels (G R, B, Y) can be arranged under the BMs.

Further, a photo spacer 328 is al so arranged under the BM 25[0071]
Further, ribs 333Y, 333R, 333G and 333B which are alignnent

regul ati ondhbanseaEefPEr gBGhosOLRE -opBesed &Gbder Rrefepyedhéhgits pihey

panel , eacfiet=t-B8cB! Hhakhky e@ffe%tttiveS%p@r&QJx% R Pediiresh -4 hes
sub- pi xel el ectégdes 331Y, 331G _and 33 es ecti velej}gr ovi ded

31R,
with the rFPBitakay seszrn §§§G§§ﬁ&s3§’§6 n Yid t he
pi xel in themtihepliay panebr t(beidhihamsces adid/dﬁ titd, califo begtweety each

f th b

Sub. pi Sel - LrERiFanlEiT,petnEentiB AT SACH Lol ffd8n: Medlired
d3, d5 betelkeeanactehisticheofi fHe3p3Re1333Bsunad igachhef efifecdlijvies
335R 335B,grecakh §9Q§t a@t 'c"ﬁlaln)éerdh%e%@ané%n 0020 Sliy-Appdi nent 4,

when, under” the BM i he "sub- pixel electrode is not arranged
the TFT ofC@IHEa§EBlB?9<é’I hﬁs\% AYERE SBYad@ e FEE Gt S U BiNEI 2
adj acent t@oﬁb@raubvgayenohaxlungnbrsatE;Mfarce;oagrram@a@ 1tshethe

trans SSi v 15% an _be_I nproved b % _or re as corrpared ht el
di spI 10‘31{3 EH-U8i A§°R revxﬁé‘ﬁ Y |saf&r° 3 WG veY
repr oduct [ ]mngh ahgmihssékgarﬁaedtohy i3%malde tshna§.h/>.ay:‘;ncbd1ﬁ'e tehief ot ore
(eproduct | 20o£A00E 200=! e b ARYELSRAGY CARBA ey e S zes
of the sub electro eso | or e made equal to each

ot her, andl%@h@@S@hﬁ factor 1is made large Specifically, when the
broken-dotted line for equally dividing the unit pixel 327
15 shown in Fig. 15 in the lateral direction is taken as a
boundary, and when the unit pixel 327 is divided into the
rectangular region consisting of the pixel region of green
(G) and the pixel region of red (R), and the rectangular
region consisting of the pixel region of blue (B) and the
20 pixel region of yellow (YY), the rectangular region on the
upper side in Fig. 15 is formed so as to include two sub-
pixels (G and R), and the rectangular region on the lower
side in Fig. 15 is formed sc as to include two sub-pixels
(B and ¥). In the sub-pixels G, R, B and Y, the length a
25 of the side (the side in the longitudinal direction in Fig.
16) in parallel with the short side of the rectangular
region is substantially the same, and the lengths bl and cl
of the sides (the sides in the lateral direction in Fig.
16), which are in parallel with the long side of the
30 rectangular region and which respectively correspond to Y,
G and R, B, are different from each other.
[0069]
In Fig. 16, the lateral length bl of the sub-pixel of
each of the pixel of red (R) and the pixel of blue (B) is
35 substantially twice the lateral length ¢l of the sub-pixel



15 difference in the response speed and vi sual angle characteristics
- between the colors is not recogni zed. [0073] Fig. 18 is a
schematic cross-sectional view showing a liquid crystal display panel
of Enbodi ments 3 and 4. Here, 20 the rigsof Enbodi nrents 3 and 4 is
denoted by reference nuneral 33, and the®slit (electrode cut-out
portion) of Enbodinents 3 and 4 is denoted by reference nuneral 35.
In the plan view of the pixel in the display panel, when the distance
between the rib 33 and the slit (cutout 25 portion) 35 is nmade

subst anti aPfyepRE 9anthet PéXghacli daleedi st@ncdbdiifediidde 9§ hyahow

the slit ceap)be wrsle shdstanttahh¥miBei§aMBork968A4kinTREe pixel is
aforenentlongd npdes of respecti.ve eﬁgpdlnents 3Q may be enpl oyed in,
appr opr i at E2EGRbLAELI GRNSL LSRG LD 1t Al S BHFTHGTn GRS Fleto
spirit of thetheepertennvenbioddimen@04s okiGiunrderad IRB Pargs = 1.5 : 1.

Convent:i on and p LsLons. of ti I _| in-a j . e, the
entire%contents g€¥§§%%n 5§etﬁ%r8§§%%ﬁggg%%@h é%£§§&$%%§%3§%g%' eaéh
S5REFERENCE S| GNs piL8Tafld076p L1 sRP-PLI®e 1B ®RGBN Yasl Bl Rolykiga ll 1918 pe .-
111Y, 211Rrp@44¢ 2116, 211Y, 311R, 311G 311B, 311Y, 231R, 231G
2316, 231Y, 331R_ 331G 3316, 331Y: Sub-pixel_ electrode 1013R, 13G
13B, 13Y, 113R 1#8°PR936d £uR9Lraisris)reafispysd siph WedR a Fet
3136, 313Y(RA CgnmeRkr;eguhabiean (BBACY layer, a blue (B) CF layer,

10 and a yellow (Y) CF layer are arranged on the main surface
of a glass substrate respectively in correspondence with
the pixel regions, and a light shielding portion (BM),
which is referred to as a black matrix, is provided to
partition the respective CF layers. Further, in Fig. 15,

15 the BM is also arranged in the region in which the sub-
pixel electrode is not provided (portions 339G and 339Y
surrounded by thick solid lines represent BM aperture
portions of sub-pixels having a small area, and portions
339R and 339B surrounded by thick solid lines represent BM

20 aperture portions of sub-pixels having a large area).
Further, as shown in Fig. 15, TFTs 325G, 325R, 325B and
325Y of the sub-pixels (G, R, B, Y) can be arranged under
the BMs. Further, a photo spacer 328 is also arranged
under the BM,

25 [0071]

Further, ribs 333Y, 333R, 333G and 333B which are
alignment regulation means are formed on the opposed
substrate.

In the display panel, each of the plurality of sub-

30 pixels YRGB are formed by the sub-pixel electrodes 331Y,
331R, 331G and 331B respectively provided with the ribs
333Y, 333R, 333G and 333B. In the plan view of the pixel
in the display panel, the distances dl, d2, d4, dé between
each of the ribs 333Y¥, 333R, 333G, 333B and each of the

35 edges of the sub-pixel electrodes 331Y, 331R, 331G, 331B,



15R, 15G 156, 15Y: CS (Storage) capacitance 17R, 17G 17B, 17Y

. Contact hole 15 19, 119: CS (storage capacitance) wiring 21, 121

221: Scanning line 23, 123, 223: Signal line 25R 25G 25B, 25Y,

125R, 125G 125B, 125Y, 225R, 225G 225, 225Y: TFT 2027, 127, 227,
327: Unit pixel 29a, 29b: Sub-pixel 33, 833Y, 233R, 233G, 2336, 333Y,
333R, 333G 333B: Rib 35, 235R, 2356, 335R, 335B: Slit BM Bl ack
matri x 25 51 CLAIMS Claim1l. A display panel in which one
pixel is formed by a plurality of sub-pixels, wherein: 5when a reglon
i ncl udi ng Bhe Epﬁeﬁl?§aﬁpﬁﬁd ’|Hﬁ)@fﬁﬂﬁﬁ%ﬂ?%%ﬁ(ﬂfr¥ﬁﬁaﬁﬂ® $ aP 33R,

regi ons, ag3Beashdomechf citheéhiectldngulIF5R,ePIFE dmel Atess et Ofit HBI By

sub- plxels and e in each of the sub-pixels, the length of the
side in paFgFISF ‘th the short side of the rectangular region is
[0072]
5 In Embodiment 4, when, under the BM in which the sub-

pixel electrode is not arranged, the TFT of the sub-pixel
having the BM and the TFT of the sub-pixel adjacent to the
sub-pixel having the BM are arranged, the transmissivity
can be improved by 26% or more as compared with the display
10 panel using RGB. When Y is further added, the color
reproduction range is expanded by 5%{ In this way, both
the color reproduction range and the transmissivity can be
improved. The sizes of the sub-pixel electrodes of all the
colors are made equal to each other, and hence the
15 difference in the response speed and visual angle
characteristics between the coloxrs is not recognized.
[0073]
Fig. 18 is a schematic cross-secticnal view showing a
liquid crystal display panel of Embodiments 3 and 4. Here,
20 the rib of Embodiments 3 and 4 is denoted by reference
numeral 33, and the slit (electrode cut-out portion) of
Embodiments 3 and 4 is denoted by reference numeral 35.
In the plan view of the pixel in the display panel,
when the distance between the rib 33 and the slit {cutout
25 portion) 35 is made substantially the same, the practical
distance between the rib and the slit can be made
substantially the same.
[0074]
The aforementioned modes of respective embodiments
30 may be employed in appropriate combination as long as the
combination is not beyond the spirit of the present
invention.
[0075]
The present application claims priority to Patent
35 Application No. 2010-146825 filed in Japan on June 28, 2010



10 substantially the same, and in at |east one of the sub-pixels, the
.length of the side in parallel with the |ong side of the rectangular

region is different. Claim 2. The display panel according
to claim1, 15 wherein: in the d%$play panel , each of the
plurality of sub-pixels has a rectangul shape, and the |ong sides

of the rectangul ar shapes are arranged side by side in the sane
direction; and 20in the sub-pixels, the lengths of the short sides of
the rectangul ar shapes are substantially the sane as each other, and
in at | easén@as bhet RardgbCpnvens iopheanide mpdyighianfe dfompisiaeabflae

rect angul ainSQaﬂés'&%nQitEHe%%ﬁtte,25%aie@9ta.-reT|l%rﬁﬂe?¥ﬂsa)6ﬂomch are
according to claim1 or in the display panel, each

2, wgegeln:
of the pl UFGFFRY dRCOUBOPR%EFs Vs IfdFHEG By a sub-pixel el ectrode

havi ng al i gnment regul ation neans, and at |east one of the sub-pixels

30 includes two or nore sub-pi r . in plan view of the
5 ﬁﬁf&‘aﬁi}g#l\?& Qg@t@s E‘fgftr

pi xel i'n the display panel, the ance Wween~ T he al i gnnment
regul ati on[@®@ans and the edge of the sub-pixel electrode is

substantial{y, thegsamesf of1khe 34R; phxgls,ehag,0d8s ¢ n ztﬂga,or%l%,e
sub-pi xel s_in 35 the sane_pixel . 52 Claim4. The display
panel accofHtBg £61€r aPmRs 0P 12C, nReAEIN311Y, 231R/i p3lte d’iﬁfﬂray??l'fr
pianel, gacmpz_ﬁ,tasmtusanist;ysg_flysubs@bp%ﬁ@ kscberpad by a sub-pi xeld
el ect e in WO 0 ig tr atj ;an
o e L BB 20%.  nA%Hy A paaRs HeY; el pelieen
one kind o213Be 2LBgnnBhBR;edliBati 6a3Bpadd3and Ahégombet kiegdlekivbhe
al i gnment regulation neans is
15R, 15G, 15B, 15Y: CS (Storage) capacitance
17R, 17G, 17B, 17Y¥: Contact hole
15 19, 1192: CS (storage capacitance} wiring
21, 121, 221: Scanning line
23, 123, 223: Signal line
25R, 25G, 25B, 25Y, 125R, 125G, 125B, 125Y, 225R, 225G,
2258, 225Y: TFT
20 27, 127, 227, 327: Unit pixel
29%a, 29b: Sub-pixel
33, 233y, 233R, 233G, 233B, 333y, 333R, 333G, 333B: Rib
35, 235R, 235B, 335R, 335B: Slit
BM: Black matrix
25
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CLAIMS

1. A display panel in which one pixel is formed by a plurality of sub-pixels, wherein:
when a region including one pixel is divided into a plurality of
rectanguiar regions, at least one of the rectangular regions includes
two or more sub-pixels; and
in each of the sub-pixels, the length of the side in parallel with the
short side of the rectangular region is substantially the same, and in at least
one of the sub-pixels, the length of the side in parallel with the long side of
the rectangular region is different; and
a region, that is other than the region in which each of the sub-pixels is
arranged, is arranged in a space that is formed in correspondence with the
reduced length of the side in parallel with the long side of the rectangular
region, a light shielding region is arranged in the region that is other than the
region in which each of the sub-pixels is arranged, thin-film transistors and/or
contact holes of the sub-pixels hax)ing longer length of the side in parallel with
the long side of the rectangular region are arranged in the light shielding

region.

2. The display panel according to claim 1, wherein:

in the display panel, each of the plurality of sub-pixels has a
rectangular shape, and the long sides of the rectangular shapes are
arranged side by side in the same direction; and

in the sub-pixels, the lengths of the short sides of the rectangular
shapes are substantially the same as each other, and in at least one of the

sub-pixels, the length of the iong side of the rectangular shape is different.

3. The display panel according to claim 1 or 2, wherein:
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in the display panel, each of the plurality of sub-pixels is formed by a
sub-pixel electrode having alignment regulation means, and at least one of
the sub-pixels includes two or more sub-pixel electrodes; and

in pian view of the pixel in the display panel, the distance between the
alignment regulation means and the edge of the sub-pixel electrode is
substantially the same for the sub-pixel electrodes in two or more sub-pixels

in the same pixel.

4, The display panel according to claim 1 or 2, wherein:

in the display panel, each of the plurality of sub-pixels is formed by a
sub-pixel electrode having two or more kinds of alignment regulation means;
and

in plan view of the pixel in the display panel, the distance between
one kind of the alignment regulation means and the other kind of the
alignment regulation means is substantially the same for sub-pixel electrodes

in two or more sub-pixels in the same pixel,

5. The display panel according to any of claims 1 to 4, wherein: in plan view of the
main surface of the panel, the pixel includes a rectangular light shielding region in a
region that is included in the display region and is other than the region in which the
sub-pixel is arranged.

B. The display panel according to claim 5, wherein a thin-film transistor is arranged
in the light shielding region.

7. The display panel according to claim 5 or 6, wherein a columnar spacer is

arranged in the light shielding region.

8. The display panel according to any of claims 5 to 7, wherein a sub-pixel
electrode and/or a storage capacitance wiring are/is arranged in the light shielding

region.
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9. The dispiay panel according to any of claims 1 to 8, wherein in the display panel,

the polarity of the potential of the sub-pixe! electrode for display of each color is
reversed at every natural number multiple of the number of sub-pixels included in one

pixel in the same row direction.

10.  The display panel according to any of claims 1 to 9, wherein;
one of the pair of substrates includes scanning lines, signal lines,
storage capacitance wirings, a thin-film transistor connected to each of the
scanning lines and each of the signal lines, and a sub-pixel electrode
connected to the thin-film transistor;
the other of the pair of substrates includes a common electrode; the
sub-pixel electrode is arranged in correspondence with one sub-pixel; and
at least one of the size of the switching element and the
value of the storage capacitance of the sub-pixel having the large area is
larger than at least one of the size of the switching element and the value

of the storage capacitance of the sub-pixel having the small area.

11. The display panel according to any of claims 1 to 10, wherein: the display pane!
is a liquid crystal display panel using a liquid crystal layer as a display element.

12.  Adisplay device comprising the display panel according to any of claims 1 to 11.




