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. Mre 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 &ﬁhﬂﬁf primary colors, 15 and
which are able to be applied to varlous spl'ay nodes, such as a CPA
(Conti nuous Pi nwheel Alignnment) node, a MWA (NUItl-donaln Vertica

Allgnment) mode, and an 4 s'ﬁflﬁzkﬁpﬁﬁtﬁ‘ﬁjzSMNBCBE%LA?DBEVI@BACKWND
ART [ 0002] In a display panel, one pixel is generally forned

by including color units of basic three primary col ors consi sting of
red (Rg, blue (B) and green (G, Texnwrc2d, itngnrdi ng col or units of
nore than i@éﬁf 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- @heeprdbsptaynpaneﬁsnhamédmﬁﬁnsuﬁpHﬂaplaynpgpelmand

di spl ay pageéisgh%gn”h%v%é“aﬂ/{oQéSBLﬂlBﬁ?‘é%i%e%ﬁQ E:e%%n“&h'ﬁhfe'nsclon

confi gured bi a lirqurd sta enment between
pair of gl&as aéaﬁstpa?e§lsﬁﬂré}’t F@@cﬂml@@;uehaxﬁelrf%armﬁe@l%wm%ry hi n

t hi ckness, cbwbg\@hgat dlaQQakzowaa@\aer 2GRN PHAU I&ﬂaﬁq;%slea@s SULA
f eat ures, qui d stal disp %gégﬁnels have been used f nDblle 35

appllcatldﬁ%sPéﬁH 8 Bﬁﬁcépﬁoﬁs ays ARG 30T

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 (Continuous Pinwheel Alignment) mode, 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 colors. 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 ligquid 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 tel evisions, and hence have becone indi spensable 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), 3and PCs (personal computers).
In these applications, nobile display panels, which are to be
incorporated in small and nmedi um sized nodel s and whi ch have hi gh
definition and high transm ttance characteristics, have been strongly
required.

1OLOOOSL for uch i spl ay t her.e have been
reported tEShAYHEES Fel %P?‘Aée%ed éﬁ?ageEi@U‘iecéE&(lﬁﬁeﬁisﬁ nodel s,
and the |i&egrydawhithiepandl basgassare DﬂaﬂgednfoyeaespeEEQMédcolors
for inpro f C d 1 f |.or
reproductﬂ%ﬁ§$%%ged¥gé%§Yh§g%ggg ﬁa@% In wh?éﬁéeggéﬁ%%t%hcﬁghsEﬁﬁgV
pi xel s, eazpphavéhgohoursoelapteomikt bpb&spr ph@m doleves, dds used
(see, %Or ?%ﬁ&@é@rlgﬁt§§ﬁa£h£§5@%¥re%né b@s5)peE%BthrcdHﬂﬂﬁéf§3

di scl osed a col or display device in whi unit _pixel arrays each
fornmed by %%%5%|%EP%lﬁﬁt%ﬁﬁ?rc@PBF%eaﬁésaﬁﬁanﬁéﬂeﬁﬁraW%%ﬁh>@qﬁnﬁﬂ Q?
peL form f:oizgdsoﬂ%épé-a@fd aﬂdsma%‘wha%h mhﬂlaﬁlﬁaizéﬁdvmmbhii%lﬁuﬁmbﬁ mhch

sub- pi xe or dis ach col.or .are, chan ile rea
of the sutlbi%eisIh ¥ slnsERPY S8 B b s ERRRET SRS e
t he sane (ls@zesc PeenexanphelyPatgntirkdterature 6). Cl TATION LI ST -

Pat eny L'tF%@@ﬁéf 30[ 0004] Patent Literature 1: W 2007/063620 Pat ent
Literature 2007/ 088656 Patent Literature 3: JP 2008-015070 A

Pat ent Literat ur®s 4£0\> 2081530838 BENPAt chhCERt BRYEUPESH: 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 to 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 I 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 requ rements for both high 10

| um 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
R&, and the like, is made to correspond to nmultiple primary col ors,

such as foyr, prinmaty _colors aof d fqur primary colors of RGEBY
(Fig. 20),EiEgPhgﬁl¥ﬁ§a56€Ft reﬁﬁggkﬁgC&éggﬁﬁgkarea) i s changed for
each of the colors (Fig. 21), and that the display area of each of

the colors (R, B) usually haViiﬁMﬁhﬁ9“b#ufﬁ9€ﬁ&&¥ factor is increased
e

so as to avoid a decrease int I'Um nance o eacﬁ of the colors (R

B) as much as possible (to make the 20 decrease in the | um nance

har dl y svi suatbynreeagnibzegdleand so as to inprove the white | um nance.

Not e t hat Ebg 1 exenplifies a display panel in which the difference

bet ween t h&¥@Ps |lay areas is set as 1.5 : 1. However, in the

conventional | y desi gnedcdhsphayopanels detshensicaz elighplidie p2mesih- pi xel

i s changed [._e l qr, . and.hen far .exa e, in the display

panel ‘in w%%% r%ﬁgapgﬁe gtng g%F%ﬁé&Erﬁﬁ & éﬁﬂ%ﬂg%ﬁ$ ,GQrﬁP hor t2

si de of tH@aBﬁbrpWRéthisatédﬁéea.tE@p@@ﬂMﬂng&mtﬁiﬁqﬁ1hhﬁhrﬁiqmm
panel 1@nd f.,paRgh gRdRG! 0100" EBIRANG LR g 'ctt'iane A YoiPhge's. the
size of the sub- 30 pixel per color i$s reduced, an e size of the
smal | sub-PPRRINEEspRcPUFRy At RENPEXgLRaG 2t Hd BHGY CiAL iRATR t KT -

reduced. Apop fesUthrebheopathebl geBsi tndofncha il i Suhadd xads i's

i ncreased, so_that %hg ylehg.li | ower ed and .t he apenﬁgre ratio is,

reduced. TRRTEBYPORAetRelHL toPLEnBT 3B Ys FPAP HSanAUs a7y FRHY ipinary

primary cotolsrssohaR@By aAd four primary colors of RGBY (Fig. 20),

‘ 15 that the aperture ratio (display area) 1is changed for each
of the colors (Fig. 21), and that the display area of each
of the colors (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 wvisually 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

vi ewi ng angl e characteristics are nade 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 devi ce which is not made to 10 correspond to display usi ng

t hree col ors, of is made to correspond to. dis y S|n four

ol ors o FRERIPOR-t FECTHREE, | PP WRECE Pt REnSOPSRATEE FuBE ROGReP

t han t hat bmetnebdpspbayldeduféewhhchfbs redd towlear,r espbrithdrmeby the

di spl ay us e I r, qQt e the 15
fé‘?p&%s afif %éwﬁkﬁ;sgﬁgl'éb%\é% e cl19 & aciJ;m 3{% ;?;natcL

sub- pi xel s of " respective co t0 be su e sane,
and hence @%€f¢éﬁnétf@ﬁ PAchheollgii-nance in the nmonochromatic display
cannot she py@pded. [0007] In the case where the size of the sub-pixel
is 20 reduced to |ncrease the precision,of the panel, it is

éeﬁnaﬁ

especi al |y ef f ecT+EDEE usB 5P REOGY ﬁﬁﬁ%ﬁ@eQQQQRiﬂﬁﬁn%n

mode, for ]ea&’aémi)teL:Lterathquudeés¢$b.bbddlabp>h7@y paReltoddanemeda dsthethe
of_ the

Lhe o1 ze olubheaubshreloLparegyeeds b08 3L Ok ie o crantind Ly

non-transni ssiVe portiron s PREFéss&q
and TFTs Héqm|$®meforImH$m¢hmﬁl$Ei@mbdgvxe¢ whhdhak sgnrenmadegtibat i on

rreans16dor@¢flréiégb§aoeowa§eﬁia9r ﬁs%ﬁ%ﬁ@ﬂ?@e Thar ‘i@/’ofh@{cf %udé %% Pade

panel made to correspond four col ors, or
i nfl uence ¥ @%%r?%ﬂﬁﬁﬁlBﬁ ﬁﬁSPﬁéYaﬁéﬁﬂgréoﬁétP@MQ§S3@5 ﬁ&ﬁ@hsé@‘@ﬂ?

that the nerkd, ofnhéhendisphamipanek uahnﬁembﬂlethg@lrérn&f}ﬁérﬁ(ﬂths dis

har dl bt F wh th b- |

Cnanged e S s bk GRS ran kB 25 s Rafle, oy AtrBiond i digrday

di stance betiwgntlhheeedgeont tlieRSBbL- pﬁaeévetgcthedtoaam bhez3bf the
al i gnpent ¢ géf‘)&éi)@ (ggapésgac p@eggsla L gachgolar Jjn Mge]sta%ttjﬁuy

conventlon es| aracterlstlcs
response stﬂé%oﬁam%e 2RANBANSS| th@yreéﬁétﬂhé Vnewiheg lalwgin@nd@ecwmé:he

d'fferentrﬂﬁﬂﬁﬂgt&@a@ﬁcC@h@ﬁ§ay38QnBB€ Qbe%Bgﬂ%% in these
characteri tlcs becomes a cause of 5 coloring and oblique coloring.

Furt her, aAL4Df) t he di splay technique using nmultiple primary colors,
vari ous d| spl ay Twdgse Sish wsete MAemedeeand aRel BELARARe1akis0 have

pr0b|§HB égdégdtébtggc éggéegﬁedgggéigggnag% %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 required 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 4o 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

| nprove the yieId in the manuf acturing process, and are able to be
applied to varlo nodes, such a

CPA node, _an MVA node,
ohh an 1 PRt SaRe gs Rk TR T as o B Fooodr CheratlaAREE
i nvent ors apphi ed, the vasp@usedﬂg@ewy ﬂﬂ&eiﬁamﬂmi&Eiwiﬁywxamdethan
WA node, I de | e
primary co?ggggﬂg & ?gllbe%#ﬁé(# teéﬁﬁﬁﬂﬁé |n eac%fg “and
pi xels is ?B?nﬁéfﬁ?rﬁﬁﬁﬁ éﬂ @&Q?Qﬂﬂ Q?%ﬁ%&ﬁﬂ%ﬁ(ﬁﬁ@ﬁ@ﬁ%anQ%%ﬁ@ of

the colsor £epsesHEt kAR baNESuAldIS i nPFu&EﬁeQre%%nEdﬂ“ﬁHH(Hﬁeplay
paid attention to that .the a ve descr ed pr bIenB are, 30 cause

when the deErBRSEURNUFAEY éﬁ&?uﬁ?%ﬂﬁﬁ%ﬂﬁ Sc HERYS fLsplay
avoi ded asmtdeh, asupbsasbbe MVA traeleC GiivEerdn ARl nasde, aalsd hiadvée he

probl ens ?ég?gggﬁgd E%éﬁ?%eE%CE th ea?%déﬂgg;kfgd&¥ﬁg$ Lt si de of

the sub-p rent col or y the
| ength of t{HeC8hort side of 35 the snall sub-pi xel is nmade very

smal | 10As a resuthe bPBsefit invention has been made in view of the
above described circumstances. An object of the present
inventicon 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 color, and which are also able to
improve the yield in the manufacturing process, and are
able to be applied to various display modes, such as a CPA
mode, an MVA mode, and an IPS mode.
20
- Solution to Problem
[0009]
The present inventors applied, to various 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 coclor
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 made to correspond to
multiple primary colors, the 5 Iunlnanc% is reduced, so that the
advant age of the dlsplay panel using nmultiple primary colors is not
sufficiently obtained, and also a high yield (high productivity of
product) is not sufficiently obt ai ned. Further, the present inventors

came up with an idea that the abaove- 10 descrlbed probl enms can be
ef fecti veIIi‘/r%%?K}EdlBVeﬁtPéﬁrrFPHnti%hPBPi &hpdet afgiNgr GoadilemEadion

speci fi ed hasodeoni xpe tonwedtbynalphuial isincef t3ub-ipielehcd oM,
in the sub- glxe% t he %ﬁggth of .the side i.n agrallel mﬁthcthe short

side of the Yec a%gufar reglgﬁrFErguggFéﬁtlall e sa&%l Hh 15

whi ch, in EanébaﬁadeneootorheSpabdptmemgltu@éa<ﬂnyManﬁ ddkpnamkthat
par al | el w.h: hhecbong %Q‘éc% t@% Fﬁ%tta%%@ %rdvra“r‘&' g’éc'c&‘ Qi ‘i‘:fl l’ay

and reached the present invent 0010] That ordi ng
present |ﬁﬁﬁ#¥o%513ﬁeWElFépi9 BFéW?6§ §Oép§§léﬁ &%ﬁﬂSQﬂ$kﬂﬂﬁﬂFkﬁm

pi xel is foprRindy, aaplubakbt ¥ Bfighul-pigel $11lgthh%)r@cﬁﬁllta.wyf eJf bei ng
featured in_that,. when a regﬁgn i, ncl d|n one p i Vi Ed into a

di
plurality BFYEcthnytl BPtr & ﬁgleﬁF Vég a&ﬁ? E%P85 &l ar
reglons|lp¢emmnttmnventubsecamb poxel.sh iam Zﬁdaunhaﬂlthaﬂabdﬁe{he

sub- p'léel Sde%glelﬂagglgégofgieltnge EI afglf%%rc%lllv%ll[%”soﬁ_ %r tfosfngelr?f

the rectangular re 'S subs the sare, that
| east one thl@heasn@cbm@uéart ﬁ@gFL@ﬁgtLﬁ @Petcﬁélﬁddém r@n@armmedl fganeed

the |ong sige, 04711595151@9" 8R08LBLpR 81 AN 1$ Ginfifcer ent tWée%dﬁl%l%ls,
yield in a nanu acturing grocess is taken_into .consideration,

certai n anotmtleRItR sphntRei S1P8qdfr earﬁétlﬁéewwt frdee mh %tsé% ofin

t he case Wﬂeéer@d:‘%@ﬂlgﬁl)ﬁ’ﬁoﬂe@ﬁﬁneaehShﬁt\‘éltﬁ@ttlﬁﬂlﬁyalﬂleal’s%\&tea,r @&nd in
hort 285 S EREunLT HEF: 55235, CPReOH TP SOMpSRERT oS e ¥ BaTnd e
in 7 the $ohg smdpadalbetl@mthahdehénog Bhdeapértwﬁer@@&m@gmd&not be
SUff'C'ent£é§i5ﬁrfésggff§@$ﬁ¥eranﬁh?@aEﬂ%dsQﬂe present 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 cone 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 1s 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



side of the sub-pixel electrode can be made | onger, the length 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 formi.s 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 other, are included in the technlcal scope of the
upper conckP®. 1PRE FePCoRIiFGtHode Parhe e ¥hg PIrManTehlas is
confi gur edcannbtt bat suffiedehtafy mw@le?asea:i Pl wloadehtey:, ofwhreepttacﬁglarﬁ:rrt

b- I d t h,t hat,
"1 each of STHE Btb Lk E ERRE I gt s HED s Pradaid o the the
rectangulalesgabe0fst®@b©¢antlauhp Kﬁétﬁang1x&&icnmﬁnnémﬂ isn at
| east ape ngégegg@ds %X%h%rtt%% ! Orn]ﬁiljgf | ong @ehgécéhgae

rect angul ar ape iIs erent is con |gured sSuc
t hat each %Pe§EBr§|%é¢§°|§aﬂopﬁedn§FQﬁﬂ?Qerl el ectrodes, such as
sub- plcturgo@jgments and such that, when alignnent regulation means

of liquid crysta% Sﬁgnl | es IE pravi ded in the sub-pixel electrode
as in a CPA dispf3 QES-ERETHESF KO HE RSt WSS t he

al i gnnent eegnhatédnfmemn&h&ndoﬂmbmﬂngeﬂﬁrdéufdmﬁsptmehxﬁleEIrode is
subst%@tlally thfh n?s'ntkgo %#grpbéﬁc (¥r(ﬁ%fﬁ Vthgh §iffof

the sub-pixels in e sa xel OF T Whi ¢
confi gur edC@UEhgvﬁathWﬁebaﬁ@d on @owve i rtdse ofhzdd gromre gregul htdbHn

means, SUC@oﬁleuEhgloﬁgdo%t%ﬁh%d d@ﬂﬁiﬂﬁ1 lﬂh?%%*ﬁéﬁ@ﬁLWE€ﬂX§gch

electrodes as in the MA display nD stance
bet ween onRERFRI2EE %H@l&ﬂﬁgnﬁﬁnﬁhﬁe g heaRr S fand e HPRR her

ki nd of th@o@&egﬂm@héeﬂ@lﬁéWMgnﬁnﬂéel sor&ssul@&taam)abl ¥ olrte wha
|1 thgsoub ) el celeetodes,oboLin or, foce, o e, b plndl sl e
on any of I@etabguéadesubrpexémsnarelpﬁmad@adOM1&nwhﬁpdrﬁnch 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 meolecules 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 fornms with each other is
. preferred. Note 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 fornms 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 cofepstanhdadan ihsosbecappl itée svbardizgd ®lqrdrddasiafy Fwour

or nore pr bﬁawr@%@r §heb‘ét¢1b'—blb<§l@r %ertmeed sta%eaeﬂ@d;aélt he rpr eggnt
invention to a dis ane usmg OUI’ m)rerrut|ple pr|n'ar
a

col ors. Thafepent E@ﬁeg BOBi x 81 Yo uﬁﬂqﬂASQﬂaﬁﬁﬂQﬁw?QﬁﬁﬁﬂQQ/any

neans a subfptkel apbvehtescetibanirerael quy, tand 33 sub-Gixelt afhd our or
nor e C%Ior r ef rred i arti,c in.order ,to ex

effects ofé?%el%rué% mvgﬁ lSﬁd ﬁé’ If‘%&tmtnﬁet e@pe@&rQ%é“gﬁrbsee%th

i nvention ®Bhﬁotlsinreédr@ﬁdy to the multi- 25 primary col or
techni que, and tﬁ@%§f£65£saﬂ§ B?etﬂéeggﬁglbﬁ&%%Hb%% %@%ﬁ?‘%ﬁ y of

exhi bited, for exanple, in a form an , 1N whi ayer
col umms arBN@sEICYA-deprgibe EryBeallldi $81 4y parelaef of i node and

the like. dbatigneapisgk bbthehBEALRY coOHBRIXR] THfsed FIMalitoh Ihof
coloraynean t hat sub-pixels of a ngrallt of colors, are arranged

si de si GEPBh tRe®PandfVEHFfaBe a§% §éFﬁ§%£§§ﬂu§ﬁm%&ﬂl%<ﬁnt1°n
di spl ay. Thmdapea@eﬁbrnfothehpreebnpiXahsnmtomh®a®ad%dntuhaﬁuppﬁﬁns

may be a stp §h§Q§cr EeHHX Fed QY pk Eﬁéé.%@a% g eﬁyuﬁy
%ggg |xe PRe pPura ity o

formof the ors nmay a
f orm of 9d%me%¢¢@y O@uéhea§rasééttanﬁﬁnéyonln mhlch the sub plxels
are shlfteﬁoopgjhe columm direction. [0013] The pixel is not limted

in partlcu ar as_long as the ) )
gresent invention can be applied to a panel using

three primary colors, and can also be applied teo 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
ligquid 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 sanme short side length. 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
sane direction. Further, it is preferred that the display panel is
fornmed so that each aof the rect q ul ar i ans |ncluq$§ t or.neLe
sub- pi xel s*"'FaFERer, 3¢ e&Foﬁ‘ cla&dﬁ g ok "PiocEt T fWR T o
a pIuraI|tgrefsheétadgmhatheegpdmsm deuadbiort.he regi on i ncluding the
one pi xel P E 187 rect angul 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 é§i BAthadmated AmibAikiadR Tamshd At ses the

subst amt i akbyibAcbddentheigutien sedde itfed Re1tNe @jwsdall tdi s
specrflcatron that a pixel or %ub pixel is |n%ﬁ£ n the regi on
means t hat *S553P8HY24s ?HéoBﬁergProﬁteFFE§F? iﬁhﬁé drite | TRREHT ot
are exhrbrtbé paxplxek divadedbipitxela erreilnaft erf mcwdspuber 25
referred t?eﬁ%of%‘spéé% SEIHRLIE LAKCL IS SRt AN df | e ne

inthe regro and projecting portion,
the pixel ,sand $hert|Redené?nbehnadéutbhgrojecﬁormtestneedamsﬁdehﬂ

the rag Onwhf?&hatHéoli@Eb!LQgeBQhE'lo'ls adnide dd @‘zatpftl‘?e pt%ﬁr%%ctetge of

ot her pixel, and 3 adj acent to the pixel
ent er |ntot?her?%BPBHUlSEeEPEFBHFOﬁﬁ§ G- TR éﬁéhbﬁﬁhﬁ”ﬁeﬁlkﬂtﬁﬁﬁl

]E)e descri bemﬁm@ndﬂﬁtaattohn emﬂlb@dheept §td@50prb@grget10%a@1ehef dt;t@@_)lag
orns, in | C the_.rect u re 0 I.VI de In thi s wa e
Lonl T aur e Shh HREoERengs: Bhak et ot d A Kk natha S

formed to imcludest wewooprmupeessbb-pi&ecjisxel Surshel, thategunneach of

7S HE, Db Pl 6, LAROPIN el vdRdd AR i} S ool

si de |rect|on 0 e rectangu fron such t hat ,
in the subreet&egubaratfegéeets onéseal by, t:he reggph dncihdisigdéhien oBle

parall el W@iﬁeihﬁaéoﬂgrébgsnﬁhigﬁtbﬂap%f bhe st angulfe rLHLOR |Se
different.” Wth form e above-descr i bed operatlon ef fects of

the presentl® nVEReT oRi3Fe BRRi BPEEdROF0B AL Utite thsh-Fibed Bigieham &
rect angul arhéhepe mftweﬁ,o shape pidesrtbanthhe tRet asgubar hshkape

ngLegﬁa ﬁlmu£ ¥8§”§%o§8agﬁogg %B%%%%%l%ﬁ1§p9%cfﬁééﬂéﬂénéé¥gr

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 to 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 regicns is formed to include two or more sub-



and the like), or may be a shape obtained by conbining these shapes.
.Note that, as will be described below, one of the preferred forns of
the present invention is a form15 in which the sub-pixel has a

rect angul ar shape. That the Ieng% in the direction in
parallel with the direction of the shori 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. Furthe t hat t he su plxel of
at | east oAE*BbForSufhet F@ﬁgtﬁnlﬁthe &l@gﬁ %ﬂ?lﬂ% S 11 s thert
direction ofiet bedéohg phdealdklt ke thethangioart reEgicomdirsed fdrerentthe
means t hat n e far $Q| col.or and. t hat

| engt h 25 |%g?%%8%%%pp?§éﬁ%§f3§tt%Eas Srie °C6 5PCh F «n%?iﬁhﬁusu -
fromthe Ilehgeh ¢A ghelsabipiorel coﬂOtrhet@EhéreImforof [‘fOOE.LEﬁlde in
That, tshe bepgifle of w2ri dRel AoRRY @Illd%' dwrte*attl%% %zortthé'ﬂ.fctcgngt@

rectangular region 1s the sane neans , the length ©

side in on%e%h%np%ﬁeﬁlﬁ§e§§9tto WB@@@tPhé EPFWeréﬁéeaB@Wﬁé ﬁspﬁébed
| ength of éherstdenoérrheckecfargel dresbape inrddmia e sl Xel t and
the |l ength @6 % e side of the rectangul ar shape in the other

sub- pi xel H Yo or | ess. 35[0016] 11 The above-descri bed
forns of the preBeatsiunvehkednmayl habe desecitheduds f dHapss wid ka

ref ergnpce n a a t r i's
ot | 1 e P cohaaptaal Tpor arouldl shapep QU el RN, By
conceptuaJP@lY%®@%%eﬁbépﬁn@fppﬁéﬁaQEécﬁromoﬁeg a@GG%&#Hﬁ%falZFhﬁRWﬁ

a formin é(&ﬁtﬂc{héoyiké‘?c'f BRIk’ Heul- @'.hé@bs R iMdRMgeddnh g isld | pe

shape. Fi 28 shows a formin which fo rect angul ar “sub- pi_xel s” or
ot pol yahare AP ael are Bt bnget Vhlh PholSts by StuE Aty s ee
shape. of tha prgfePbededohmefl ofhehsubrpisxels irsrdrarined by 2 form

plurality o i CcLLQ such t hat _t he sub ixel of red (R
Pons: 465 of T ot 51 SUPEbE PETeLts; drt SCha BN PR, Thar 1 he
sub- pi xel of gré@mamcgheohsngth ofr shb- dlSepmxeh aMegtmmxkﬁehﬂWMsh arinck

&, such t ub=pixel I B), ~C |ﬁ%§3 |, B2
and B3, an suc tlﬁa(?ft ggsuggg?xgﬁdg bfl (E g{%) ns%srltO oPles
sub- pi xel El®cidRiesnoludrsandiorm fp R @chzghet H@ngé@ o P

surr oundeobmsﬁéletﬂ@ll dthé”@ambhabsl §ontghﬁsr %Ieornbp%&aaﬂl@ry@mdﬁse of

b- trodes o regjon of the
or o PRl L R T S SR s DL BReRbAobs6aE SRBIPAECEhg F dF thEET oEhaRy "4p the
time mhen EubfﬁﬁXE&l@ﬁ|ﬂﬂlDgaBDEOpEXEleS dthed&@mqﬂh)um[ﬁhﬁeﬂlty of

reCtangmi%ifé%ﬂfﬁﬁ'iﬁ“ﬁaE&ﬂhgﬂ 1tﬁu£5gu89%gc%¥o% Of 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 i1s 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 tine when the
region including one pixel is divided into the plurality of
rectangul ar regions. In the formshown in 30 Fig. 26, each of the
rectangul ar regions (P) and (P') is fornmed so as to include two or
nore sub-pi xels, and hence satisfies the configuration requirenent
that at | east one rectangular region is to be formed so as, to include
two or nore sub- pPRePSOVEIFEREr 1o iUt PRIREMengt FRM bioR5
the sides wiplparal Hekcwiibked ke Fodrliows detf dderedicd etd angrtaptual
th a view taward

region (P),are the s as, gach_other. That .is, W,
Fig. 26, |ALTRE-BaD. AREr BRBEt Fotes RESAhd 1GTERTHE™ dfget( ) tared
t he | engt ht¢bkhetet hensiegesailn fgausl.l el with the side, which is the

short gjde of th rget agngul ar gi ( ' i Ifgﬁg
t he upggr sides_%?é?hggsgggbigg[%SIgg%?o?%%?%%%%ﬁfﬁé%fzuea égg#%%
subst ant i aPR§ Bgual -t cE@BRhOdt héd - (LRe2PEngils &7afdoWsage form in

subst anti akhycrgealirt 2cedehgatiler sud-pikha J eslangitaigd€d PN (Fdipe
simlarly, the Ieggih (5% agd t he %en th (d .lgy%f t he sides qf the

sub- pi xel 2FRREr odesd B1 Ant WIS af e L 8B s AN RAFRY T8HFalr SCF 3t 1R
(the | engthsxelandrdfane golypaniilalsup-eduald areadrcdimsd .ihtaitswo-
preferrned that in .t h -pi xels, the lengths of all the sides in
paralﬁgl m%?ﬁ£¥%em§k%%% %nggdf the rectangul ar region are 15 equal

to each other, ahd Fhéat, 2fPn FRgh 24, thig Aigredtshst offermay] Ly and d

are equal ;spuﬁéu;btit ger suBuFtiEk%rl, el1Rdthe i -Ricte it rask (Ripapd.dhe
sub-pi xel of bluye (B), the [ength of the side in parallel wth the
side, whi Bt | B hEX] oRERERES 0P T Re SECTINGH: AL IUGHBIFT ME bty Wlf cnd
is 20 | ocared enchhenhef thei deb-pfi e cRulyraiote! (@l emdriodess RIf K-
o0 N e Bt S L, BIE X A, IS e
side, whidhlus {Be tongistdeodf stibepieetlandiil,aB2 egicoB I P)armhdswdt ch
I's |ocated on. thge! gﬁfﬁ—é§x§hd%§f ngeltl*&% SH- Rioed; lLald %g?-ﬁx?i*’?
and R3, is set to f. Thererore, in at |east one of the sub-piXxels,
t he electrodes of Yl and ¥2. In Fig. 26, the region P
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 B1, 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 sc 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



| ength of the side in parallel with the long side of the rectangul ar
.region is different. In this form the lengths of the sides of the
sub-pi xels are also simlarly set even 30 on the basis of the side
which is the |l ong side of the rectangul region (P') and which is
| ocated on the left side of the sub-pixel electrodes Bl, 82 and B3.
The above-described rectangular region in the present inventionis a
region which is conceptually created in 35 order to determne, in a

region including one pixel, the 13 shape and size of sub-pixels, and
t he shaperﬁE%pg%#ﬁﬁnﬁ%ﬁéﬁP (8hdaﬁﬁetpﬁk§amﬁ %ﬁﬂ?ﬁﬁ@«QtQQ%mtﬁ$@$sﬁsr
Ther ef or e,witte §U®m@wxebﬁaaadFibe sab- mnxeheebabbp@&@a @dRr e odes R1

desi gned b siihg t.he dea I's_r.ectangul ar.region 001 .

In Fig. 2f¥“gé%£ d?h?h e%%B glgnps%FSrﬂg 69 j%BISFaI&E €s 1in
sub- pixelpﬁm&il©Hemlthchhehaidehewhmbhpusethefshedt(ﬁﬁd@oné'$m$ of a
sub- pi xel f - ch t b-pi xel ree G
consPs?s cﬁgéﬁééé?%ﬁgefg%béglecg éd Qﬁ %y é%c%gc g%d?ﬁg 2&% Lﬁ?%r of
bl ue (B) cokdestef ofha swp-pixel @l@@tﬁ@é@soﬁ183n§n§1su@ﬁethat t he

sub- pi xel mby@éﬂ%ﬂ@ é@ﬂélsté ehch é'éﬁe@' XQheeh@ﬁb‘t‘tﬁl@teaOfan\é d Rire
a

Fig. 27, the reqi surrounded b he ed line

region inci Fé% %b@%?i t?SGéFéCPFg -of IR BhE ESChARSE @r

regi on of ﬁégi@maprprtsnmlleplgseﬂheomenQEhtangubad tﬁ@ld@n@@h.aw)

the LhEP Wenid redhon LacLud! 06, one. R Xeh okt dlrkdsd L0 3 are
rty of rec

pl ura tangu SOr roufded by the
dott ed nnﬁybatﬁnti@llyh@qu@g|bﬁ gachudchgrt Heheubepiotdls zoand d are

e'eCtr0de$a&ﬁs@%ﬁ¥¥%ﬂiya@&uéfetéeghéﬂ BtnkRe .0ray poriiQperepHeERAt
one rectangul ar region (Q°) the time when the region including one

pi xel is d?%l%k%iWhﬁcﬁ?%epb¥%%§tlF?eoieP§EP§n8§lé#lrgﬁﬁoﬁédeﬁnqng;
28, each qfatdElsUbrptietBei ShbotMBUdBYo& the rectangular region are

15 equal to each other, and that, in Fig. 26, all the lengths
of a, b, ¢ and d 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 electrodes R1,
R2 and R3, is set to e, while in the sub-pixel of green (G)
and the sub-pixel of yellow (Y), the length of the side in
parallel with the side, which is the long side of 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 subk-pixels, the
length of the side in parallel with the long side of the
rectangular region is different. 1In 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 i1s located on the left
side ¢f the sub-pixel electrodes Bl, B2 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 e%ectrod s of Rl,_. R2, RS, and &, and the region of the
gray portid aP%p?Egeﬁtl28n8f3§upoe'@ﬁ§ﬁ§élfaranrdedﬁhtﬁ1 TSPt Tt i me when
a region iackadipegent4 ane piheelike,diofi detb-ipitxela qllagatddes of

rect angul } . regi L Surro e / t.he dotted |ine

that is, ?}ﬁ.%é?gggg%'i %@%u ?%g%?ﬁeélssuéhg‘l X&% ce%]‘@:%:/tprlox els ) e%r,oc%f ki
Yl and Y2,bandeshenedgbynusfinghéhgr agegotfi diirepresytentgblaoneregion.
rectangul afppegion (S') at the tinme when the region including one
pixel is divided_into the_plurality of rectanqular regions. Al so in
the forms shown IR Eig: 37-aR@Cki §T 3Be sxE-Pixelsgif ifpimad &y 2
?ccor dihng pmtﬁﬁi@yegenbgg?m&bilo@1@@mrb$1eb0 samid ! iﬂihta‘;trﬂé ag%b/—ﬁ%éhe
orm shown_in_Fi.g. , ref.err.ed .forns t i spl.ay
banel  aceaPtil Rgt L SREnEBPESERt OfnfeRtPoR N SRR 1 i DR I
bel ow. It tsapreher sed-phatlt bé drsphayGpamensisteonfi gursatb-4H :sich

t hat ch alisty o bypLxe h .ectqa lar. shape, such
t hat ??e I%%%égipél(g% é? %gﬁets}%glt jaagléél lat?iesﬁglggglgéel %&%&eez @lp)de by
side in thecrahdtad péchi sHP-Ph&ER1t RAeCtirpdeadf & tanel siistpitleEts thee

length of ghe-sheetl skdeedfiokiheyleebarguhar cHhapes s siubst atd @l +yaL0
t he sane, apd such th_at,o#,p at, | east one_of the syb-pjxel ?1 t he

|l ength of Phe’tond it of 't el ebE&hol 8r SEREpEFedaPYt EPencotitsd
this way, lheefothatnivhi chet kregivh- phxehdinseldheal o tasced

rect aﬁgul a lé@@fg t he | ong si.des

i referred. The .formin 25 whi
of thé&”rectangu acrieghgjpfeé SPg gr‘r%ﬁ&egkgi d& %y si eh’:ihl’{la (HE % R tLon

di recti on neyrbecat f one racibnghlesctraggonar{ Sulatpithel s iare wrerarmged
on both si : : yal adj; nt .l .Sy fot I - I
Or%ﬂil%eigé%ﬁaiﬂgnb&ﬁi %%{é%e&[s 8&%%!5?39%5%0 ah%lﬁ(étlalgﬁi”aff

shapes, orm ong Si t he “rect an

rectangular regions. The region Q' surrounded by the
dotted 1line, 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, BZ and B3, and such

30 that the sub-pixel of yellow (Y) consists of sub-pixel
electrodes of Y1l and ¥2. In Fig. 28, the region S
surrounded by the dotted line, that is, the region
including the sub-pixel electrodes of R1l, R2, R3, Gl and G2Z,
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
.other words, rectangul ar sub-pixels are arranged on both sides of the
mutual | y adj acent short sides of the rectangul ar shapes). However, a
formis preferred in which rectangul ar fyb pi xel s 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 sanme as long as the effects of the

present invention are exhibited, Further, that the |l ength of the

short sideP®? Phect etf atytildardshnpe psPEuEabdtanOlamey ud&fe neans

t1 885/ \Aﬂenﬁé??oﬂaengtﬂh@frim@ hor ts@i‘ﬁ@#&ﬂeﬁn}ﬁys’dbe pdéetei:isl&ﬁé t @hat
9 the di ence in_ the t he. short -si

Fect angul ot ShaBe HEPUEBn Lt AL OnBSs SBEpPRBT PAT Lofa S5t R SoHePLr B2

sub- pi xel sB3s ¥boamd10% oantlesbe reg®6m9pf|thesgpa@f@mm@ddﬂmﬂegnaaent

di splay p o] resent _in t QR nfhgur. ch

t hat eécha&?‘é ﬁg§€%§? EaE fégggﬂpsée ) Fs¥§grkgg %h% tp%%g%%f%ﬁ

eIectrodegU@aE%dh%gl%@eaP%Qﬁﬁehﬁ déyipadi & ﬁtﬁe§ﬁ§ P@@éﬁhﬂ?ﬁ %t |east
15 one of fé@t§ﬂ@upége£§ iaﬁgudes two or nore sub- plxel el ect r odes,

and such that, i Ian the el n_th | ... th
o anen borserii i T VLR forhEs sRurfoihmELe SraBral FBane gy the

sub- pi xel &ﬂmfig@ﬂ@tiensabebadinglty the papBent uhaenﬂmqm>adn be
e'eCtEBdes;%§§%$§ %P rgglOrrﬁhé“EoBhXEhﬁwbnlhh%l§a”%EP'Xe'

When a sub as a plurali of “sub- pi Xel
el ectrodes(9®L8hi s may t he sub- pi xel electrodes may be driven by the

same TFT, or ”B¥P£5Eé§§@@0§b¥ﬁéyO9rtMénd?¥p§bgfEéﬁ@ﬁ EEE%:@&hﬁe%ob%he
the sane signal |ine 25(source_bus |ine he sane scannlng l'i ne.

Further, iRT$3SPhrtReebt Py BFé#eP?eﬂe§ﬁéﬁbﬁﬁel§r§§ tedilz Op1e each of
t he sub- pi xel eIB@H@Q@ﬁeféxﬁ@a tnabetﬁaba&apuagl b¥nkhe isam@nfigured

(apprgélnat g %gg%sa §nd : ura&h%y %% B&§%hs 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 toc 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 nunber of 30 sub-pixe

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

nmeans and %he edge t he.sub- pi xel .el ectr.od et to 1l OW Qe

i or onacTBE: SARE ShrblfBioRBRtE 6% RO MR R T v

al i gnnent degataiooni5 sehssaandatlly adhge scaﬁna haes sluh}g)laeeltteé ezf fodes
LD ohe LSt EHD- BEEELAE! SRLEALS o e RAE! ERALOT dh8SS il

such form especi { cryst§ sp ay anm
node, and %%@gthk@f he ﬁhpéﬁnﬁﬁﬁespétéhQsﬁﬁﬁi@ﬂﬁﬂ%ﬁﬁnﬁh%ﬁ&nl%o t hat

the di &f er emeecbntt Be1yespaNsameP e nk0 teha aghR HHL Retyeent hene
sub- pi xel s _can_be, auff|C|entI§Hreduc d .and further the VI63$E$ angl e

char act eri $8PEC c8h9Be°SuPPPcFERI Py *erprisv et [f020i 0% the Brere
t hat the ab@vehdesengbbdodlshbaﬁthtp&dde|df(ﬁhﬁlgﬁﬂﬁﬁhgnmﬁrtéﬁﬁpe
each of t hﬁe@wé‘éﬁ" E{}g §BGSEBBQF§§|E§_ Ia%.df %r %E%fb%hseUbotHl Xel ea}Ee
havi ng two™ of nore Kinds of "al Frgnment regu at1 on means, LP%
that, in planaboew d10%herpirek.in the display panel, the dlstance
betmeqo ongofi gfl of alignment regul ation neans and the 20 other kind
of alignnent regul ati on neans is substantlall{ the sane in the

sub- pi xel el ect robelsi REERBTERE bFakoitESs (B SEILRY Panelt REaanfEl gl X .
It is prefexrs eplréhehteaﬁbeﬁtlbhe1euleomf>i@lu&e|d1c§u¢me9crm.e el b X ed

el ectrode. referred in whi t he 25 o ki.nd .of ali
regul ati onpﬁé %n{ahd hguﬁt‘h’é?e;isnds %&he&ﬁé’ms SEHARs St 1%;% ea? e
ribs that @aehlhapamglaéigmmehteaebudamebn aeaass cutchouthgiordd arsast

and Shols odddeatfol By ag?&é?ls ﬁ‘rx&ﬁu@%%h (RN e ALG0 %%%g&tecommn

el ectrode, or are t i Xel electro €s, dges
are provi d%JdECF“@\r%@%} I en V\Ftlﬁhe*&bﬁt@t A8r PlRgr VW, qmdih%trtis?t%ﬂntlfalﬂlye

the same 'cﬂhéﬂﬁaﬁbﬁﬂﬁeﬂeaﬁﬁet H%tawﬁenbtet&%e@lnstt@l%ceaﬂejﬁm& one kind
of alignnent ulati on nmeans and the other d of al’ gnnent

regul ati onf +ﬂndh%a§§baﬁﬁx5 CePEEEr 8de Pﬁ Ve PAE it odptis
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 pizxel
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 di stance between 17 one
. kind of alignnent regulation neans and the other kind of alignnent
regul ation nmeans in the other sub-pixel electrode in the sane pi xel
is 10%or less. In such form especiaII%6in a liquid crystal display
panel of an MVA node, 5 and the like, thé alignnment state can be nade
nore uniform so that the difference in the response speed
characteristic between sub-pixels can be sufficiently reduced and the

vi ew angl e characteristic can be sufficiently inproved. [0021] 10It
is preferr%ﬁe?ﬁﬁ?éeiﬁonEﬁ FPBG BiXEhe ﬁgﬁnd§ﬁFP§€@ TReHdRE |, the
pi xel has aligeheangutagulbaghbnshieahdi agdr egeordge @ egiconsudiadi el

i ncluded in,the display._regiqn d that is.other than.the regi.on in
whi ch the SEBSPTYEf 15 SFFahfedCoThe TecEatgatarEnapsaeT ey
above may desmaspapentiavhagdasprorecbetneandtbe aligeesntorraguyl didon

substagti aflyn@ él’?&t@ngéégesB@p%hea§ubQP9x@§_ the effeet _SirPftﬁé‘%the&
ited. In othe f

present invention are_ exhi words, a formis preferre
in which isubteliseb-pleerroficatn| hst sene poked, ishd&l0éngith lsfsst-heln
3! gfe in pagath efomh} he%@e%h@%!l?ﬂﬂnsﬁdﬁli f}iﬁh@r&_@%bd.ﬂglﬂs%ﬂa%}@gméls of
i fferent, in iC i ght shi [ reqgion is.arranged,in a
Space. ¢ hat® SR GRREy | FRtofPBspoiBentBowPRIIRE Lo dbALE I'endim b
side of thenstikep xeb {tkiecthedd)ifEeoeneranpl ¢hewhesddnsepatdesrchs of
non-t K ANSMLSS| L ONS a F 25, a . ,
o s S B e g P T S A I SR
non- t r ansr¥ @i ged ragdl ohudtheretbgbvperénohavpng kesgasiileiistelc can be

eIectrodessuffgbggﬁ%ifrgmﬁggbgd_especiaIIy the aperture ratio of the
sub- pi xel h vin? the 1arge side length can be inproved. A 30 formis
c

preferred 1904 ch a thin-filmtransistor is arranged in the |ight
shiel ding regionmt [(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 rxegulation 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 columar spacer is arranged in the
-light shielding region. Especially, when a 35 nultilayer colum is
used as cell thickness retaining neans, 18 a formis preferred in
which a nmultilayer colum is arranged ifrya 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

| i ght shiel djing. g c I Ssi to .
suffici ent+§épg%{[}/§n ﬁl%bﬂeﬁg te}re ﬁrlgltrla%L %“%.a%%rza cg%"eoyOttrheer kind
col umar s@éc@ligmr\ensubeguiétl@newa@@e inandyeorotthiesr stuwlraygexel

capaci tancg &&EkQﬁ EHrEFSrs 1830 sGolymRar, r592§§§ '§nagﬁéﬂ9%% b
a portion Wher & he Fec €’ §_not, arran ossi bl e’
to avoid t?l%pg‘é%@i'%ﬁl lPeﬁké@@%Fe&%é@éaBe%éﬁa%@ rﬁ&é}n MVA mode,

El ect r@flle and the Dﬂﬁ@$§dhéOEﬂQ@nﬁbﬁ¢i et o CIM &Jee@[tafd:g_deahc)rleS L%I‘F]lform,
specl a S = ormin | e, .
ol mar Ssacerat e SR EBpXEncEr 4Bt Rhe ToRRa G e shppacteEistic
capacitanC@emNeengsabepaxeéagedn|betbafﬁugh@nﬂmyﬂnhdu;adxﬁnﬂ1ﬁhe view
particul aréﬁ{?%e%ﬁé%&gter@@%% E'f-;lht & sufffl'cie%r ngﬂfs , inthe

di spl ay pane arity o e potentr al ub-pi xe
el ectrode f@P2Hispl ay of each color is reversed at every natura

numben gnul tipl e of mepﬂéﬂ@@r:e@f tﬁ'elE pixebs annelivded A r@nenpirxel in
t he sanme row |rect

Thi s or particul arly preferred even
nunber of bt %??e?t the BRPS ge P%@H ﬁlé plaxé%eqtr"fmcqlr’elas%mgr
direction. shﬂel@iﬁgMﬁgglmhemntherégasnrehai tiak dmdlmdedeienttHdhe sane

polarity h o] I S i G de fram bein
laterally a}% fa }gg%og aﬁd éﬁgt E?hetﬁg %é%'nggghﬁﬁ Q(%%ﬁk?%ay,
it is posstm¢esmb—ﬁybeb Lhearaaegaﬁ sh@ldewreTFhangbéas- sBepeedeyr ithed

form 18y benbaseflapnoa 4riukpe HBYAAY 2ObrEBLAIM MRS Fedbss o
J may be substantially a rectangular shape, as long as the

effects of the present invention are exhibited. In other
words, a form is preferred in which in the sub-pixel of at
least cne color, 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 i1s 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 ratio 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 is preferred in which a columnar spacer is

arranged in the light 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 lines, signal |lines, storage 35
capacitance wirings, thin-filmtransistors each connected 19 to each
of the scanning line and the signal lingg and sub-pixel electrodes

each connected to each of the thin-filmi{ransistors, in which the
other of the pair of substrates includes a conmon el ectrode, in which
the sub-pixel 5 electrodes are arranged in correspondence wth one

sub- pi xel , _in_which the scanning |line.and the sub-pixel_electrode
f orm gat e- @r gPﬁmcéﬁaE’ir?fﬁfée%g&% fhddhe & Slaﬁeg‘é R S
sub- pi xel ekeehgede ihormpsatrioe- difaian sedpacixeandsGaty andna Nl Wi &,
the storage_.c it . i I t suh- pi xel ctrode form
Storage capBorbachelbetitd ¥ sty W SUERL T AR I Redion
el ectrode form | Fgutiesryst aPrsapaciprafes vl iint Whel giv of exwledbisval
when a gpot gntiakodkf hanonse abatweard ke rseanime IfNesh@ta tde; i, of
driving the dlgpliy Eane s set as Vg, at 15 | east aqne of the
pul | -i n volPa§BeAV4IRtCgdL et-Ba 9+ T€SdOF -ccWikhyspcy Ygrmypdt is
di f f er encepasihblbetvakug fatiAvid lyalpie viettwegind thd idpewfurditesio is
di splay an h [ bl.ack di_spl ay, and.the val ue of s/IGcis
t he sane fg?&gggh g%l%%? §8§8¥PF€§FE§F%§*iéPﬁn%§§ﬁR%§F%:%%eéﬁr?i%st
20 one of #&hd/skzthef stheagei tepiarg tenementl mimds .t hEurdheae , ofvhiche a
storage c j e e:sub-pi havi ng i ' r
99 CapaeLhABEe sphbhe 3UB LS daY] R0 JdI S YA eA S dalger

than at | east one of the size o e swtching el ement and
of the stoPhfetEapdcifanet SfreEngesub-ifi Xel DeRAIRY e e afaid difea.

Wth such ferfiical 28akaast (aBakake! Betvalde tofe AV -gilevaluafodh
and t he valu§b€%eCts/CIc can be ma ubstant|?4l t he iﬁne for al

e
t he col or s?" t RRPOPRE SRBPRRJE €F%E€§efdﬁﬁ% LRGP9St | east one
of the sizéspécihklgw twbbnnghel enbrpiaxed tilke swallle dafhd st Qrragehich

capachtanc f - Ri hayi ng 3 l.ar ea. i s larger .than
at | egtSSt oﬁ%go?g?ﬁrgﬁéf@ngé? !EF he\é?\%i %% &u)rglgieeller?eg'ﬁetc a{:r?giet’héa nvc{l e to}*e
the storagetespaei capgeishnchevsubngi ek haviengechd rerdld ldrgde neans
a formin whiePaihg $EgSoRT 15hBagWibehing yelemaalQiy the sub-pi xel

having the [arge afea is larger than the SizZe of the 35 switching
el enent of [?$e %ub-pixel having the small area, 20 or a formin

whi ch the val ue phrtherst ofage gapasirkancenak,the swe- piisg1Raynel,

the | is_| t t , f t i't f
the SaBCpi & RALFROETnRtohARI PAFGHCIEL B5 5P ARG & 1ROes PR
are conbi neelr 511 egesheof Fhehebyplorhesdickfrererde aitn evieeryr atdtascadf t he
ti | t it t. he .
opt1mim Ogﬂg‘ﬁlﬁ rvﬂuiggﬁlgngﬁ Pﬁeshﬁ{r@gg‘ 8%2%%?)—%3%%1%5 1&% rﬂlcf ¥in one

colors ar [ m nate , SO that exg:e er)t . al | ou I mage
per si st endelxghdin hiehei Remecapwbelisbraiined. Noie faan theppotéstilaikly

di fferencegMerdrplq ay86RNBYBE hifiBer 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.
[0024]

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 IVgh - Vgll (where Vgh represents the highest
~voltage in the scanning line at the tine of turning on and off the
TFT, and Vgl simlarly represents the | owest voltage in the scanning
line). Further, the difference 52 in thegvalue 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

dlfference in_th pacitance i.n t e I| st.al etmeen the, ti
of whi te. dFBpPayafe EhE CrrbToncbiace arshidl Tiknsh Wit diie

in the val péxel aVdcbetdeen etled mqmaamtadnﬂnaaﬁqhﬂqﬁlth&itﬁmnifmbnof
bl ack dis in |
(b?;ok) _p a n%mﬁ%% _eLﬂ Qﬁl&?&ﬁ OCEW&QQ o?(gcl"?es?é;].rk Cﬁ%aclt x.dates
Ve"-P - Cgélﬁcé—@65+aC§8mIFtoec§l$ O@fhi ti@) yhiole-the wﬁ@v%
(black)s 25¢mBansctibe ¥akuarehndedatint %rﬁd d?fdéﬂc?@'@aﬂiﬁpirﬁé/,swd dc
(white) neans the.val ue ftﬁf at t he t| dl%ﬁ%dy t he
above- deschiBBY" f SPnEDLERe Pgr FEARAER i eamﬂ g xR eb HE i oy
the sub- pi &kkcekeder Gdemand t86 driad ns trapagd teapac idahc erdtidiageignal
capact Lance: HerLag) (AL LB Syl X8l diPu0 i Sl Al Ea a1 e

e -pi Xel havi ng

provided in e portion angul-ar region)
the smal | arpacitanghi @ﬁdpoﬁﬂdonnt Wéllglnbimq@t@m reates ¢ st argte

arranged. Jhefg8YanbihenaPetbube xRar @Rt dcher -4t 0ee gdravd fﬂghce
35 smal|l area can be substantially _enlarged, and a liquid 21 crystal

di spl ay devFée #Bdi hGShPyR- P&Fﬁellraﬁé@‘:@é’r?dﬁeaéﬁ£%d3or‘["€%25ﬁlqcit1?%de

preferred tban lbgustbcpixsekli @@bu@aia@cé Wlw,aliit i Dfprsaepte®lthat,
el ectrodes a area, .and t hat n the sub- plxm (%

h h
at | east o‘ﬁlée%g?o?gg glﬁgnﬁlé%%%f:epﬁg ?&lgwﬁ’e?eltheq ST BHRY jtne
di ff erent . tHdet by, of ndvariiogs thiequiidpdeayspanedi siFl aetded &g "t ket
diff h d.ch t b
Sub- pigel S 30PEarrBeo B P ee PRTET 31 da0cd by bt e Gt ghresd *
stat e nmor eConi foEhe) andVal e the Haffmarceech ise @mw@l@@tw Avd

i ncreased @Hl@@aﬁgtﬁgethhérQéﬁeOBftﬂﬁl%%bdméﬁﬂéy akte e @fea of
t he sub- pi xel gctr de is the sane_in the above neans that the area

may be sub%%%ﬁ¥ P58 Ke 28RethE Y51M6ng aSCEHE & et iidosaiRe for
present i nyRahi odlean Eosabsiealla) | ytexhi preé€drred that at least

20 one of the size of the switching element and the wvalue 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-pizxel 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 ¢f 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 is 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. Wien the 25
present invention is applied to a |liquid crystal display panel, the

effects of the gresent |Fveﬁii n can be Efr?ﬁsufficiently exhi bi t ed.
The di spl a9* paneP 8ctBr dragt & héfagﬂl@s@ Ehey SHIGF S SRR gl G PE
to a CPA nbde, sahdpaxdVAhapdeg Aheolawhen atrea dissplayaaramagasy di ng
to the 30 Nt =i Nt j i i a Tw st ed .Nemat,i c).

node, the géiggtéfo?ﬂghék%@gggngg r?\?g'%talgj%r?, O-SESC 1S tbn_ le}ﬁr?;c}.fa of 9

si npl i fyi nghehanpdhupaesur piigaofozmsdb- pinigh Haessy fo rereald rearcrabaret

the ef fSECttQ:E;ei:HEEQViT}QeEQ@y%’i €hd, 48P PENARY enSHfLI EE?QBEyof the

exhibited. Further, the display panel 35 according to the present

i nventi on RRhEPRCBROSR XBILF2982 28Fpithed SEOTRER CRPATVEINGE maidveen
A ijgnmsnt )t]ﬁr@deél]ﬁﬂé h}?ﬁ amdminau@h,asoFESa(tF@xml@gﬁﬂ q:a%/%lt Cciolliamgi)ty
nodes. In particular, the present inventi i§.suita applied to, a
verti cal P?h%%“au’ér;lf&?%? ﬁ%gglfi%ﬁn\ﬁﬁi’cﬁnfji %ﬁiedslclﬁ%%t ﬁa% br?gloéacqﬁlé”sedar e
al i gned substanthat| yheepoieaktliplt difftiersnibst Vafe suff flaceaatnithe ltime
of noqyol t age, ' i gn, th ne i.nyent i j [ arly
suita%Py a%%l?%%P%%ggacgﬁ 62%% . V EA zﬁpkfkpyﬁﬁhfggggﬁﬁgﬁ%%%g#%y IS
per f or ned *hokeet CPAL Rbde, 1BngheheranRéngpdingr &tr &tico tilanel @ fc Harmeidg

for each cehosnatderteglniraue ageovdingikg 1bhe yPregelsddeMHON dwest
i nevitably used. [0027% Al'so, the present invention provides a
di spl ay deX?Pte2$fciRdFhg ERENBILBHI dfFanel FaEEReH: ngheodi fEeppasent?
15 inventidm.the value of AVd between the time of white display and

15 the time of black display i1s 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 difference
in the capacitance in the ligquid 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 + Clec (black)) x Vg"®? - 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-pizel electrode is not arranged.
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 display panel
-according to the present invention can be exhibited. Further,
preferred forns of the display panel provided in the display device
according to the present 20 invention ag¢ the same 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 s el ectroni.c books qt franes and PCs.
Foober " Sy Sl B2 B0 BE BRM B net ASfbdiath be
appropri atebcanbedati on as | ong as the conblnatlon S not 30 beyond
the spirit @% gre present invention. - Advantageous Effects of

| nventi on E % Wth the display panel and the display device 35
accordi ng to thelpréseprefavead shati thes spdseikied timmludes 23

|U”‘”aﬂce'¢§u§§iit§'SEtEMbLﬁH&@!e@ie%%@o®e%0 AR @xerlJi8Y the same
manuf acturing yield is obtal ned, and that the difference in t

response s%%%@fc%%gaEP@Frsipctﬁgtﬁéénpﬁﬁﬁlcéio@§|%§%ﬁHfQQﬁeﬁﬂ %F the
reduced, am@miedsoothehgi eubapgke15eethataciiers St @i etdrfd Ci €hkelreby,
inproved. fglggigﬁggrﬁlqugg crysta%yuegplay 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 arxea 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 inventicon is a liquid crystal display panel
20 including a pair of substrates and a liquid crystal layer
sandwiched between the pair of substrates. In other woxds,
it is preferred that a display panel according to the
present invention is a liquid 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 Enbodinment 1-1. [Fig. 2] Fig. 2 is aviewin
which the black matrix is omtted in Fig. 1. [Fig. 3] Fig. 3
is a schematic plan view show ng a I|qub9 crystal display panel of
Enbodi ment 1-2. 15[Fig. 4] Fig. 4 is a View in 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 nrent 1- 6 is a schematic plan vi ew showi n

md.f.cat.%ﬂp%‘é%o Pnﬂﬁ% iTg)anéffetlﬁ@ Bead dlaopseat dmgsies ad&heng%f
Enbodi rrentmddés such as FEBFI{ g‘,rl?l]gsFlEgelZi Iswia ceheatrdddy . an VW ew

show ng a nDd tion_{ enmbodi nent 1 4 of the | i cryst di spl a
25 panel 8H|ﬁ£ht & 1present %? %?ﬁ%} ﬁé(g% d

pl an viem1@@Dﬂ;ﬂglaliqquddccyy$aélm@dsplam m@n@m afi cEnifsb dimgesita 12- 1.
[Fig. 9] z’[@legulé aaféegvuan\éfa' %nbfsf&%nt&'l%ﬁ'i 1% e 1jmdd &hd 1
wng a Iiquid

Fig. 8. 30 a schemati an view s
crystal d|%%@%9r®5ﬁeﬁu6faEﬁbéH|ﬁﬁﬁttzm? ot o voliagie BOPIRiqptian, s
a view in ghiichhéhgrbbagk mMBEERXibS: AR et iichiBirdy Bhitably 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 effects 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 invention.

- 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 common el ectrodes
in Fig. 12. [Fig. 14] Fig. 14 is a view showi ng 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 vieM/shomﬁng a liquid crystal

di spl a el . of Enbodi 6 . a view sho
pehdr el R e R PR AL d i AR N B L L RS
el ectr odesnafufaetsubrngi yékeddand obthhieechmonl elhedt rt(m;es:l:lffé:regncé&n

F 17 . f
(Lo, 071, 10 rd0cLAsd YLaW Shautag. vy e s i g6k oves, o
is a schenttféieienslyecervhrar  view SHOR ndca viieguisddrey st al dISplay

panel of EphediseatssBidndsdsurficienklidinb¥ovidd- 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 col ors. [ Fi gBR28F BEGCRIGTII®NA OFT IMFMRIING P! an vi ew

show ng a tb@y 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. [ FFyg. 21] Fig. 21iksaassbkewmdticc pplan wieew shvouing s

liquidocrysial; di ep é"MaPaH?_Is tLQngb?ﬂ%lt Re BRI th neen
respective sub-pi xe [ectrodes™is changed in the Tiquid crystal
di spl ay panel Shbﬂhgtn2k|519202 is a v1ew in which the black matrix

is omitted 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. 53] 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
liquid 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
liquid crystal display panel of Embodiment 2-2.

[Fig. 1l1l] 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 matri x shape of four colors.

[Fig. 23] Fig. 23 is a schematic plan VQEM/shomﬁng a3 liquid
crystal display panel in which the area ratio 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 displai panel in which the area ratio 5

bet ween respecti VE1Gublpil xBLIel &8t +8dBsVEEVCRARYEAT Rrile ALiigEMEnt
CL ystal di .'..B@ch@-)laﬁﬂ@ﬂ' m[alEhg_. p2|5}riE'eg. i|2.5_th% mﬁ_u@ﬁmhm@tli @RV of
showing a ljquid cryst i spl.ay, panel in i.ch.the area ratio
between  ebbecrToebLinTE ZbR iRotRRoqeule BIERsaRacs e TG I d
crystal display pahel 14] Fig[Fig. 126k Figw 2Bowing ooigepiwalsub-

di agram s i i i-C 0 r ul_ar - R4 r -
arranged 1oL s T pEEERaRs"BEC nkoUtnr BIARGLLA Ty BRI Yifies in
concept ual F8#¥ agtédm showing a 15 formin which four rectangul ar

sub- pi xel s are arraggedsinragst 15pesshapehematic plEnIvid®l shidkindB a

is a conceptual .di agram show a formin which four rectangul ar

sub- pi xel b%u+%u?r§6F§goHéFP388-BF?@EL°§r§m§PB&H6@& i“n a two-by-two

matri x shape. 20[ DESCRIL ST BhgOF1 EVBEDEM:NES [BB31hgNoha vt Rati gamment

SUbSt&%te P@&HiQEQOM‘&QaIETBrhéiékaoin 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 & schematic cross-sectional view
showing a liguid 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
liquid 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 liquid 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 following e di ments, for the sake of
brevity of description, a sub-pixel représenting each color is also
referred to sinply as a 30 pixel. In the follow ng, only a form using
RABY is described, but instead of REBY, a formusing four prinary

col ors, such,as REBW nore can be suitably plied.
present i nyEhYEGR ﬁFFPeﬁélﬁﬁnFP®h§&%Q+ 4%% %%ﬁ%ﬁ#WGEﬂt%ﬁt¢ﬁﬁ
drawi ngs i bithédf oh:yemmgda'ép&raigoqhamﬁlt Shdw dirs Fh.Qj lamjted to these

enbodi nent s. For e the foll QW ui_d, Sy,

di spl ay panel r.%%?ﬁ Pys? 13 SpIPayS H@&’Eégﬁéﬁ eéhﬁW%ﬁﬁia
but the pr béqnidu ﬁVEﬁtEéndﬂ-ﬁ@ll@d’e@aale[jonm mh:a:phpl‘ultfatdmea ot her

di spl ay, p@@@ﬁﬁeeﬁ“?@sﬁéc@&v%r%%@beie % %@@fﬁ@é&i ateslg%§9| the

panel . [ 0032 I ment ormin
whi ch sub- b?%EFg éFéséﬁﬁaﬁééﬂlﬁﬁ §a§@ﬁ|pe shape |n a liquid crystal

di spl ay 10 panel [piga ZRA Fﬂée 2EPQ%3h Fchematadg%L%gﬁ?f?#ﬁg¥3%¥%§

i e e
i quid 15 keyseah despbay1panehbeplEﬁbo@umﬂmmoﬁdnﬂié(ﬁHan@dd)1n the
featurgs. liquid 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
DESCRIPTICN OF 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 TET
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 |lines 21 adjacent to each

other so as to be in parallel with the géanning 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

el ect rodeseRambee ahr hRGedOLAOVRBIpi Rell1L8g o s ryE tHllusiEm)Lavaminsdo
sub- pi xel gh@cirpdgsidl¥raseadr napgedyi GelieepPiviall RIIRBA i Y, but
yellow (Y).. Aunit pjxel 27 is formed by these four pixel regiqgns.
Not e t hat BXEHPETSERE CUBSBEXER elGLbrSdes RS <ols FRRLISASS P same
area for easchecofibspl&gchantélishesunit api el rgénis divided into

rect angul i Lve I udi sub- pi xel el ectrodes for
displagingégéggigpﬁyéﬁg$§8%F¥c§¥gbgg§Tgég%&ﬁber of sub- pi xel

el ectrodes[0®F2] s changed for each color. As a result, the area of
the effectpmso@PgLAtre portion is different for each color. Here, it
is preferred to set the difference in the effective aperture area
according to theETF?éém%ﬁEeliﬁe%ﬁEeg EGnen QFWylPa@P6F3K5¥WﬁﬁPﬁ%§§3
and/ or thextol orromgedyin(sakturapeoshabet ween Qolquis), caydm@dcalidpigy
to regbired Qerg ter'ﬁéics 8f t he panel. Usually, the effective
aperture HEX TS h%n%e %89méen a color having a conparatively high
| um nosityl@@&&2br and a color having a 10 conparatively | ow

| um nosity factog; Thats ks ti a ur, : f |-pr
havi ng a conparg§}%blg h%gﬂ %§ﬁ$ﬁ%E?§ b?ggtggéﬁssﬁg é_?ﬁ%n#?iﬂ} t he
ef fecti ve @pestat edhredanf Panesl ef ﬁ@é?ﬁ‘@mén@or%ﬁr-at Figly2l é@ & view
Ibun‘iknosidt %/ltrf 3ﬂ’|ipéhi $hgaﬂgablalrﬂ§5;§geglsf b?%h't)éd_ }[Mﬂle!?'itghe 1%5 Ehe liquid
rokep-dotted line for._equa i yi di he unit pix shown in
B o CT5 R R shatt S A BT EbcPF oR OSBRI s TB AR g when
the unit piecetugsis divided into the rectangul ar region consisting
of the pi X@qif}gi on of red (R) and the pixel region of green (G, and
ular

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.
Iin 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 regicn of
30 yellow (Y). A unit pixel 27 is formed by these four pixel
regions. Note that each of the sub-pixel electrodes has
substantially the same area for each color. Each of the
unit pixels 27 is 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 (Rand G, and the
rectangul ar region on the right side inskig. 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

t he | ongitudi nal direction, e rec ul ar gi i n Enbo nt
115 and the SBraSrEEheo bl redory: hot Rt aEHoE eRbgURER ST ThE

Further i af fhet sub- pprektsrR, portBoand sY diffffe recanicey; ddreh sedtqur xel
ofRisdeotedb f cter u i of Gis
denot ed byﬁre?éreﬁcégc %%g% gZ%%)S%th%%%%ﬁﬁgﬁf %¥§%hépé$§% (the
side in theffaceiue dpiEécunf@nair@aFiag:COZ)dmg pgar dltleeldifiidre3sce hien the

short g del&iuﬁsglﬁg%at%%&ar (D8 %els% )SUhRt A idld Yoo 138 ther Sage,
and the length des o he subcgixels R and B and t he

| engt h of b?aBFr€Fé°§Pd€§tUﬁePh€°§953piﬁ& ASSHE NI iR PSR ar e

(the sidescharébeekopgitydofakhei Heeidlan UBuELYy, 2 hien efdcaldiele Wi th
the | ong side gf the 5 recta ul ar are different from each

rer Rt ebErar b narBrr 26 ChERERY HRtuEhe ¥ Sahdd HRnd 2T The
effect of copparvahfvehiyt &ibbmiloanoesby v fargiar arnc(iaiozce]a:sﬁ ngpvime a

numrber 4of éb&?g&k%@kvg%?CELB%O'?L?ESL%]B%TEW%a &0 0n$53S 315N the present

enbodi ment e exhibited n a display panel using three
col ors. [Oﬁég?ctlve apPEEERTEf afke §ébﬁmQG%ORﬁh%W&PQF@ cpparrtively

sub- pi xel R{qR! vEmiBbsk s yf enoRe rbY sahdaaRgidig tihr %&@T@'éﬁfectlve
electrodes in parallel with the_long si.de of t he rectan 2&3
'?g]r Yo and

sub- pi xel 3BSerREEr BHES Qi PeCRLOK VFN@:ﬁﬂ?ﬂﬂBﬁﬁa
the sub- pi xehindsyell gecty)y is had@edabgearrapgbmglbwalsubWMemekhe

Congi tadr rRrSKBRGAREEpdon 1Pet 6%, Sehan\ o MRt e, AL Fihady A
of bl ue (B‘)hownabl)uflsl212@nofchehé0m@ngdemadaldJilathJiDrb21@ftalh%n as a
sub- pi xel Béuﬁﬁgggs %daiiﬁehh%h%‘l%n&tx%hﬂl yel 14 %Ndl\()ld%]&oﬁ%ra 'ty

Further, in't y panel shown in %_ , each of t
of sub- p|x%@@tﬁ&ﬂwdﬁésrﬁge§ﬁb§98ﬁﬂﬁﬁﬂ%@ of the pixzel reglon of red

(R} and the pixel region of green (G), and the rectangular
20 reglion 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 Y (for example, the sub-pixel of R is denoted by
reference character 2%9a, and the sub-pixel of G is denoted
by reference character 29b), 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 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 of the
rectangul 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 RGBY are arranged so as to sandwi ch (on both sides of) the
mutual | y adj acent |ong sides of the rectangul ar sub-pixels. It is

preferred that, in the sub-pixels REY, the length of the short side
of the rectBfighfBf, shBPeths d@Bstanbilalaly thige sitlesamd, tdyfd WP Hfels

g_e]p]gth OI RhQnH?BQa]ﬁHdﬁhﬁf 1fbhtgﬁh2l8fr %Qt@diglﬂh]@r tsﬁwidfelﬁﬁqﬁ{m-ﬁiéls
ifferen rom.t he n 0 elo side of the rectanqul ar .,

Sub- pi xol <© By, “Foa87P9RE BEBod LAt PSRt e it Wtk
that a reddb¢&:tCnl ageFiga gjeen peraChelayeith ahd uenB)sice |afyerhe
and a yel | oup () OF, L ayel; ghe arcangedonnhe il Rl (5e,0f fodlass
substrate respecglve y I A cof respondence wththe pixel” Tegions, and
a |ight shiedi hgepeftreh CRekEBPnREESEN Ry NFesG lise r ety & ttdr&as

BM, whichefgedf &ef @ﬁ@@gv&ﬁ?aﬁh@tal a¢k i RIHHX by THATRMIAded to
partition Lhe respective CF [ayers. Further, a rectangular BMis_al so

arranged i hRERESFBYTON WRECRYIESFoLAt 4Pk it%5e | ¢S stergnding
sub- pi xel d@veobotbeasmahl taeepreBehitgemboalitheity. cArmb@d igxhibicted he

sub- pi.xel e trode i.s_n provided. .15 Eurther, -as. shown in Fig. 2,
underhphe %*%%flﬁh% gﬁBP%%XePg?Eﬁ,uﬁépgb% fefhéf 525G of the
sub- pi xel [@3blt al so the TFT 256 of the sub-pixel (B) adjacent to

t he sub-pi xel ( e, ar g _whi t BM_of e SRR XEl
(Y), not only tﬁ%agéTogS§B§fggﬁeﬁgﬁ%?pﬁggﬁ% Y?ﬁﬁu?hglgﬁgthe T'1'%§%?Of
20 of the BlBepiReligRfcsRethbYr REKRENGHAE dhrecadikedisielo alpctrodes

sub- pi xel sif YpapaElaLr RNGRAthEULBRGN sidePEt @ hePacRit a2l 1Sl -pixel
or 1 anged et Lhse Ml 0098 hon o sheysyrhitS! B IS 6 s e
substrat e.sub-pixelnofhgetllspl 4y} paselforinkel plyupalranyioly suk Euet s
e e ALYt DI bt et paes LR
13R, 13G ul3stanén 1BYg.| A, pkha ¥pegistidinal 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 of 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 i1s 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 nmeans 13R, 13G 13B and 13Y and the edge of each
of the sub-pixel electrodes 11R, 11G 11B and 11Y is substantially
the sane. Each of the alignnent regulat% n neans 13R, 13G 13B and
13Y is formed as a 35 projecting struct a stepped portion
provided on an 30 insulator (usually, a recess provi ded on an

i nsul ator on the side of a TFT array substrate), or cut-out portion
(notch) of the common el ectrode. For exanple, each of the alignnent

regul at i on*REEABIEAR: $3RPiFBlen& BOY B ¥orHdf ey AR diketieroth

portion oroa sheppedgpPeibicons the Reldremqardd %kf‘-fpl@@ﬁhs af ki ch, has
a circul ar ngge an elliptic shape, a bar shape, a Y-shape or has a

shape f or me conbi ning a Y-shape and an inverse Y-shape.
Al ternatively, e@bh oppbhedabugBMEatere@ubmnﬂmgunﬁﬂusuhﬁqtH&K&aJﬁﬁﬁ

and 10 13Y r S ut or Vi t i |

t he commn e I(%t@r gggeé 0§3§Fgﬁl¥}rth CIFl q’ ar, gbéplreeay E;sjlub&f

W ring ext@@@tedYﬁﬂéﬁWtﬁe dC§|ﬁaeﬁebﬁ#@d@nﬁanﬁﬁﬁ1Qﬁ thive MEHTs $@xﬁ§be
connected (e gaghagk LlBsswhLRI %%lsp‘:‘elc%q_txfél %r@%rr@sﬁoﬂcﬂe@l@@%ﬂé{y

via each of confact holes 17 17B and 17Y, and further is
connect ed F%eeaéﬁeifrESng?oréag) ac 4kt itHmg PRETIOSB and 15Y
provi ded onhétse(Lﬁhﬁtegemeepaasbabee)re\&erﬁrre@i > 220[M040]which is

Fol | oaPhg Tearhree. 0 48" & nfatR RECRSRC o8 plR AT doyde oy Tyl ne

sub- pi xel etspecbdewef 6F éayhreol oFurhhech eldestanguiespSMtuwebﬁaq1

25 paral| hobhlelinen| 0RG BhdgoRUNIER SHONGSIAE o (e TRGIAI &

reglon is su ant1 al yt sane, a erencelnt
of each of°fhehfoRyPaRdXshobavindesseiedd BReadiomsid s hifnd Home 2

or less. Rahdheh, 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
TEFT 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 TFT 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 oppeosed substrate.
In the display panel, the plurality of sub-pixels

RGBY are respectively formed by the sub-pixel electrodes
11R, 11G, 11B and 11Y 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 same, 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 | engths of each d% 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-pixel electrodes of the Iiquid crystal

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

sub-pi xel electrode is set to 100% the difference between the | ength
A of the sibsplxebrelesrrddy,andrehestepgolvisedofont ke saispiatelr on

el ectrode ¢3¢ 19{89ro£e§5TF¥\h§5}rb eslieagthtB)of drhewr S F?Jd&:@dl on

electrode is set to_100% the difference betmeen the length B of the
sub- pi xel ErREFRbARE ahBiSt REMMERgEASBT LB heF SHLSPAREI-Sel BBFPORE &

10% or | esglidmitiéher rezg/aeattiba aeaasofi 3Rhe 13ah- pizkelarel ey (1@ fleidiy
t he Ieggth A and the | t he d|ffere et.ween

S (o) E ﬁ o ?:S et tg 1%%0 Tt % TOn
the 10°ar 63° bf © t REOSGHE pTIcPOEFECE: 8e hEVERESChE TG AT
| ength B amdrthenaméaeeththé whbecpi kek ele@tc@d@rh@hamyﬂlaaIaiiﬁﬂtm&

and the 'eé‘rgéﬁ‘e ' agoé/?lgg 'eésY ERQ#Q Ih%al%a;%e'sda@ef @dﬁ%c@%yf our

col ors, he case o
effective @%ﬁ?lﬁh%Ga@ea §F3Pﬁea§9baﬁl%@W@rﬁeaﬁdSBaPéachAéFeﬁﬁﬁEﬁVﬁa§r

a low | umé@@mtaffanéoahgﬁmeaer@egedataad Eaeahst hergr es®mf 1t315e and
sub- pi els%f ag each_of which has_ a %P |,um nos |2y aetor
reduce %18 %E%geasmﬁt ﬁuFﬁPEtaPPﬁﬁdé?He VNG t imilar Shape
t ransm ssiim tyhé scomponvetlecanddehe col or reproduction range can be
expanded ﬁ?e ﬁtlo of the areas is in the range of RB: GY (RB: GN
= c1to nore preferably, in the range of RB: GY (RB: GN
= 2_2 -1 to 1. 2Furuhe25[®04gye TFT array substrate, a wiring

extracted from the drain electrode of each of the TETs 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 liquid 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
sides between the colors is about *10% or less. Further,
the area of the sub-pixel electrode for each of the colors
30 is 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 same col or
may be electrically connected to each other, or nay be connected 30
to different TFTs which are driven by the same scanning line and the
sanme 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 snal | sub pi xel electrode, in mhich 35 region

t he sub- plxel t e.Js n rOVI ed. Und M arranged, i n
this' oo oRENEReSEoRIEA RGNS I dSNEibrng Capeet s ambeeL
t he photo ebaCEans,lsheem|X@l1@D@ctmmﬁadﬂﬁﬁeﬂnﬁcd|b§tweﬁmlth@ léekegth
can be arrganged n [ regi g !EH of Ih Sub- pl xel
5 havi ng t%eQENFh%uPhgl 1§M e%%gﬁﬁgg¥ﬁ%éﬁﬂi%¥ﬁy Q %ﬁg 55
capacitancpixeheebastrbde 1an¢1w%eoklﬂessof Whensmhepﬂmabt@dﬁacéhwhmo

the sulg: pi xgh- B@xbmgetl%t@%@aﬁsals%% ke argmngede Hheff‘élyené@eoetween
aperture r xel having the BM and t he sub- pi xel

ft -
adj acent tgh%ﬁéggaiaﬂgﬁigﬁ e SHNP T BMSEHT B Sitd abtg R EASRA.
NOL e thalt &EEgthd §EB\A%1§efL0Ee'I’elcﬂtﬁMaieCf1§_?_G¢1fG%n|d& tlfagssTFTm&th@ whetn
Su | Xe vin Q O Su e O
Cbepi GBF RLGFnb L hOSERERT B A age S5, FRgesrh 4

t he sub- plxe avi ng the
t he di spl avhpaihehgthhé Lat ep&l tohdddk 1&(hr§r aklsfﬁaid@cecdmtbee@woﬂded

in sugh a g?%QGBftEBE 508- BQ&%&'E&@@EEJH% §%ﬁ§fﬁf %%h of t%OMhe

is made unj rm hat 1's n such manner

potential bENERB BuBDfi fhe ereat roédél%rsuéq-@mw cﬁleéablrpc&%ﬂmvmg the
reversed ajogyehyaPahHpakhBuRReLtRUlE Rle 19fpst ke Q@ Jwnber of

sub- plxels[bggiyded in one pixel” in the same row direction.
The panel is formed by four colors, such as RGBY and
15 RGBW. In the case of RGRY, 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 : 1 to 1 : 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
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 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 Enbodinment 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/ swtching
el enents (BfTapERoaddinhéhiskeroian,i iber capdact dlcdetr itdye ST pitiet

el ectrodescon(shgrhgter bayssel@bﬁb@ct he phokh F@rdée_«r g oy, isige
e

of the subsgrate Furtg hg irst 35 Substra includes a verti cal
al i gnment Fa5eFFp70vi HEE BHS ddneneasgpt xéﬂkékeéﬁgb§@ AR Nnd
substrate includes thfsCBMﬂDegabﬁcthodeona@dthbeTawl@Enmm@ =@ QHHAd N

por t108 o Fhendofmontlr BrPofast K BURERRE 2ot St aie oS
Furt her, e@@&@¢a¢$909n the tra &Dd@, hd §h@p@@¢epomﬁ<ﬂhdlﬁﬂhﬁﬂ%ﬁ&ﬂ

recess) prw%e&i@@lmta%akhgngﬁat r eyl abi,on TRARS B0 Q1disyator on
the side of the TFT array substrate Is usg en the stepped

portion i SPHS¥IEHt IR ﬁec%%%a?@e¥ﬁ%¥etﬁéfaPl@ﬁnﬁh? peBOPAKESN 10
neans is aidengedes Bfﬂeaﬁ@ﬁﬁﬁ@ ghgcpﬁgd@ asljdesend &@dta@\se}bJplxel

ot her in a d|t nto ulatlon an

commoAtel ditFhie 681 HEleal bP°eRataRTyn BheSRsat ot NORCEhAL Eadtha
conmon gle@hmm@ea fhemsiapphdcbonbtonn@gsmablEFE Ec a$hs) smbovdided. on
the 15 i nsulplos O (B BLiEea0ko! BieTTEraLEAYnaURSH G Ga0 e USRI o
From t he V|e nt that nenbers and a nanu urlng roceéss

om tted, tﬁrfeefw%pst9l ehaviad themﬁMcﬁrﬁhérgﬁ@ssdd upeieri dhe Wlal |y

a recess) provi deg-onet helhnﬁuéaa%p@ayt ﬁsnéudetate theTET ahz@lbw
subst s used 20 |nstea he al |§nnent ul ati on_neans on the

como ele TR, tahi) I?ﬁﬁlﬁec? Qﬂgﬁdlé ePUFE ﬁa ngery Yhiaduitde
crystal nqjce:ra:aitilawf ngh@egameveodbel eﬁt the aameotbapy.s MAWAlunilerm,

liquid cry, dlsplay panel of 1is 2 co figured such
t hat at Ié§P$£one ot t Re“di %emgpn?ﬁe %H|n8°&ﬁé At © %Fhe val ue

of the stq@raggnithphcdf anice aﬁbapsablpeiebthadengoa Has@éamwaf|each
| arger that fd. | 285t 00Ps0h LBCe5bEG Abe B@slswph%'a&nglu@tﬁga%t ANG e
value Of t he storgge cq9a0|tance (0} p1 Xe avi n ar ea.
number of sub-pixels 1ncluded in one pixel 1n 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 pair 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 firxst 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 1like)/ 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 fornmed by the scanning

. line and the sub-pixel electrode is set as Cgd, and the source-drain
capacitance forned by the signal line and the sub-pixel electrode is
set as Csd, when the storage capacitancg formed by the storage
capacitance 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 el ectrode is set as dc, and when the potenti al

di fference betmeen the_scanning lines at the tine_ of driving_the
di spl ay pakef PubsBixgd géepLrPre-pulhei AesoRel cagetAREe= lagdmndegydhe
Csd + Ccs dofdnXe¥ecbrotibe dintf eh%ngallgmﬁmefegailtﬁﬁn A\@Iarb@ty\ﬁeﬁ

the tinme of ite displ and.the.tine of ck | ay
vatue of CRafCFhe,LaRB T BRRIreE b Pt AR Kb BN each
of the potportabndbffEhencemmgﬁrbie@knmdﬁ)5Gamhwngdntmnaﬁuhlignment

differgnce; Lip t he, blac alue oéyﬁggl giyeen Lhe bbengheunihe diaplay

and the tine o di shl e” sane as
[ 0045] Fi geoBtigng §éﬁéﬁéﬁ|é Eﬁéﬁsﬁlewnﬂ%%QQQyz%ﬂlﬁﬁﬂQﬁ@§ﬂ%rysta

di spl ay papelu okt EsROREERAL én2 thel Gnshlat ok wrﬁwéﬁ UL hend | Bek

matrix is omtted jn Fi . dlnen formin i ch,

Enbodi nent#4t4Y ?HéSESﬁgSCPShBls@ Ulhe aéé‘l(wg“[ %&%ﬂ%&s
t he photo ﬁgederlﬁf1BhaosubepesebrWawmmg tihe %Wxgnm&nhhﬁegumﬁﬁybn
arranged under _the 20 _BM Th o] r flgur n. of Enmbodi -2
IS thg%sanegggs g c%ﬁ | ura?PO%%%fcé 1%:fp zﬁ%sé$i§e&
effects ofaEmwﬁdldﬁntoqharam@r@ﬁboﬁnneddlilgnate the aldgooeinted on

the basis Pég&féti@ﬁufnééngsbh”%h%dc\éfﬂﬁ!&nt RE 2 % d%ec&f %ﬁ%é%ld(%f'@he

set to 182@9 I'n the conventional art, mhen panel
using thr %@ﬁ%@@toreaeéaF§Oﬁaa§aP§ @@rﬁé@bdﬁﬂ“ﬁﬁfQﬂﬁCQ%H s gie

RGBY (for exappte. pastibnFi(dsudl)y theCedd)ansBwigiad 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 dinstead of the alignment regulation means on the common
electrode. The ligquid crystal layer is made of a liquid
crystal material having negative dielectric anisotropy.
[0044]

The liguid 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 steorage 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 1iine 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 nproved. However, since the display panel using three 30 primary
.colors of RGB is nmade to correspond to the four primary col ors of
RABY, the aperture ratio is reduced, and thereby the transmssivity

i nprovenent rate remains at only 8% A% o, there arises a problem
that the | um nance of nonochromatic col and conpl enmentary color is
reduced (the 35 reduction in the lumnance is remarkably visually
recogni zed especially in R and M (magenta)). Note that, as for
the lumi nance, for exanple, in G B and C (cyan) other than R and M
the reduct¢enstall oapaahtansei fonaedr Al thegesb-pixedi sdaldbrode and

unrecogni zghd ecbRMsh - efHEEQ@Be theskynyragge i BnY M%eh”ﬁ%%yi%tentlal
because, |n addi tion to the lumnance in Y (mh n the plcture

el enent i LHFRESNER) PeENESP U RaACETPARR +1B56wRdn thife tRTS Qfur e
el ement andirihend phet di epthenpahedr est yenedsoWatP,t ke 12Q 1 i Me)

contri hutes as the n y. re, since th ol or L£an_be

f or med by Y%f%?%% kgtﬁegqgg é?gge+2§§ﬁeﬁtC&ﬁd+b§iF§rﬁ|HG on tHhé R

pi cture eldneftrandetfeif pihet wed vel e:rfechatbetﬁmeesraMé itene tde white
| uni nance &isa}gﬁﬂaQ& tﬂsrgﬁasdoﬁvgﬁaa ggagﬁd %hhptkgev%r%% Qo the

Y picture 157l ement it um nance of each
of the norfoehf ohtt?ESchbrer 8aPR, fer Bacb ei Bhe gplomst= R + B)) ot her

than Y is obtai nestontiat neé?@W@ﬁD@Hdef]@EeWtEBlt Be raeeanet €aetr ofr o
t he p|8ture el ements, and hence the probl em as descri bed above is

caused? 20WRNIIRG +hEPoaRE Ehe 9F§§§r}9§c§e9 dd e @lue %5 AVq o
i nprove theetweemanice ofmepadchhbtat dispaber aand themuliereptfatyl aed or

(for exam%%?P?%%lst{ge g%% %Qetﬁggnaggg %%hyabgv%ather reduced as

conpared w casé of a pane using three col ors of
RGB. Furtht0435 the size of the sub pi xel el ectrode (the |ength of

the short side 0@13h9359§ Q'ééﬁeﬁéﬁﬁérﬁgﬁh b%e%'Qﬂb%hﬁ%n%|il%bfGerent
betweepn RB and GY {RB:_ 45 gm GY: nd hence thére renmal ns a

probl &rs tHarstde Je%@%ﬁxep%%édosnﬁmgpéwﬁn&hér ract eF19t i sigra view
changed f ain eachcigotioe . bBACROALL rEDOEI BRAttédlin 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 um.

In the conventional 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



In Enbodinment 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_and in which the sub-pixe

el ectrode is not arranged, and when a T%g of a sub-pixel 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@G can be secured. Wien Y is further added, the
col or reproddectonnr apgéhes lexpanaee By 3wnankainiv wauallat h t he

col or reprogdugtih9neHaBgBeRd 1t e 1 h ANSMS M Vidabsark be i nproved. The
sizes of the sub-pixel electrodes f respective colors are made

or
equal to each 10Y®tReFR2hndaRehE thE 4FEEREEe TP IFEFBSonsér G, B
speed and yhgual (apghe ehaeactibhsRi endost,Weeie tRkel A igrs [irs N@linance
recogni_zed, [00@8% Enb%dinent 1-2_151 n. Enbodi nent 1-2,. when nder
the BM arrangRa A tha PagToRS0f VHE "SUB-pi &SI WATH G ei 67 t he
sub- pi xel Bhetheodethe homiapngrged, Yt he TEPprofvachdendngs xeln

adj acent t . SHb= i i e it gg%#
CS capacit%%%ggé?ﬂtﬁg gg%-ﬂgégpgﬁggi%gwkhgﬂgﬁ%ggjgfg;Z%fgﬁﬁgg,lt é£n?
transnissi¥$t9uéaﬁdb@npprg@eéu@9n§G%ﬁoﬂnwﬁ?é'é% Copparée B thigtere
calse of th@ldé‘rhéﬁ{:a&naaﬂﬁle_ GSbm@thB- e%@ﬁiéég/ﬁé :aS:é; ﬁ:_rdﬂ}%d aﬂgeat%h 1%12@ same
col or _reproduction range. i s expande / 5% In this way, bot

ol or 1PenrDatiEt | SAnFAREECaR SEnEher JHEITSGA L cn HBTEmpRoves b
The si zes obfldheysubnpbrelfoehedt bgdesrhdng espedid we pdaltnrs: aflesnmmtte

equal to each %hE{%rni‘Hg RENERL! Reggicftb%e%ﬁ%dq% N&d %%Pef’l?eplscpﬁ?xde
and vi sual “ang characteristics befween the Colors i's no
recogni zedel¢meap)at the same time, the luminance of Y can be
increased more as compared with the area of the ¥ picture
15 element itself. On the other hand, the luminance of each
of the monochromatic colors (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 = 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 um, GY: 31 um), 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 is 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 Enbodinent 1-1. Fig. 7 is
a schematic plan view showi ng a nodification (enbodi nent 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 pixel.

I n Enbodi nent 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 |ongitudinal |ine, each
of the rectangutatid ardi onswhichudes twub-gllxedi redlesit dodet hies not

sub- pIX6|Sar£Q§?£§n9£HdaWHEnth TSl 4 EﬁBaH£§EfM1&} $§w§leaﬁﬁgde

of the rectangulfar_region is substantial
pair of th%u§0B1b¢%eh§V1FEeth@n§Mh§SbﬁréQQGEQ éhn e gieddsrin the

parall el vu@nézhﬁséwgwl Hgtoflersaethaﬁt @ﬂgult%ran%%lrﬁlvqrt@%tamed in
d|ffer%nt from eac the_sizes of the sub-pixel” el ectrodes

of the“subt %?X%+§P£?g B???éréﬁﬁnﬂrgﬁﬁeﬁéﬁ BEnERCUEREND YRRt 18- 3
and 1-4 coﬁdrgheedad@eﬁhlshaayoldmftepebde&tubnthanQQSﬁQnsﬁqﬁnﬁﬁﬁiand

vi sual angle charagte tecog ni.zabl e d
15 hence n%odlneq%1 éa%hd%ngﬁgﬁggs% f Br “to Eﬁ88d|ﬁgn%ﬂe
1-1 and Enbb@lmmmsn_l.v,?ty[oasopeEm@@fpmm ZTIFegﬂSessoé sbhemabrpixel

plan vi ew showt Agads | £y Qeggeeu%aho%%' ayePangle g nbadi nenty
2-1. Fig. 91s a viewin which bl a matri x 1s om%tedln Fig. 8.

EnbodﬂﬁentO%hw ated %%naecbhenﬁaéfﬁraapa dpy§hg r@sensE sHead iand
which sub-pixeis afiglartcnagadteniating- Betlraenmehel Xo3hkare i sSeryi ng

| i nes 121.§ggkgégggé_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% or
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 Pddes 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 ectrodesalgiyeare &rriangedinans érﬁeandeﬁmbndgme%élﬂow, 3%e Msplay
uni t pixelp3dR411 8sf eppRdghycbheser Qua Pl Xfled Qﬂi{l % X L6 a1 ¢

sub- pi xel electrode for éach col or has substanti e sane”area.

Each of thelWhfedpiREPstY97 rest@ngivded inads it biedthm i drer edf brad

i ncl udi ng 1hge5tRub- pexel 1ehgqttﬁ1@d_e&1f arind,spatsh Q;‘ff a:mé Wbt dyg@iar
colors,. and _is fornped b& th % sub- pi xel Iect d%EE nynber o
Eha aY

sub- pi Xel 5?%%?P8dégcﬁg J&d 67 P&d¢h Scol SR Srndhe
ef fective bpegtlhire afeshissidee idi foleeregnitelf oritdacthe dlosrt Hetds of tlse

preferr edo%géﬁaﬁgﬁlgkf ‘}%P?_%el s%%stt%b &9 fﬁg}# tt\ﬁh asga‘%;e% ureal§d1e legst

between colors 15 suitably set on the basis er énce in

| uni nosi t y2 fBRtEr of bENGhBRESER- 28RS ot hehd seqitdrs i iand (wataif athieon)

between cotpiss andpaes@ndingitd the newy radiLhar aﬁ@rﬂééﬂéﬁg@faf he
panel Lbuall%¢nthe effg tlve agerturecﬁ{ea is made 15 different

bet weéfl a toPOYRhAGEng A EERPAr ALPTeR? e /0 1y YRS A Bhe
col or haV|m@baptmaﬁaeﬁéctebﬁebowflmMEn@ﬁﬂﬁpﬂ%ﬂﬁsnaréﬂﬁﬂfﬂémeﬂﬁufrom

ffecti t h I h,,.
Fum nost ty ot SF L matte R EEhEhe T e Spfle b Py BoRBEPEaPE dred S
a col or zowmﬂyl@gféeeenpasannv§h¢ MQNHQMﬂaNﬁPQ%ﬁf&ﬂﬂ(ﬂlauﬁknﬂhﬂle
| ar ge. Speﬁhif&@{éflsﬂﬁeg EQ%wQéﬁk%ﬁed%bh%%é'dy%f éﬁﬁén\ﬂiﬁ

the unit pixel 7 shown in_Fig. 8 the 1l ateral |r ctionist

as a Béund&@?cea%%bﬁﬂéﬁePﬁe uﬁlﬁnﬁl%éﬂ are isdighkloed niniaheo

rect angul anpegi®En€onsi SbhagEAbodSmkhe pi-eel region of red (R) and

t he pi xel Qﬁ§$§ of green (G, and the rectangul ar region consisting
of the pix gion of blue (B) and the pixel region of yellow (Y),
the rectarigubedimeytod on the upper side in Fig. 8 is forned so as to

| ude t b- I
ol e v Sub-pi 1§ (F 2ngc 20 Lley SLADGNAL 0 sdann
and Y?OIrﬂﬁYﬁiéinﬁkﬁRb$E RanRL Qigambmﬂgmeamd2rﬂgv Fuge Bemgth aief

the side (fhe.5i&e tﬂetﬁﬁaéﬁnﬂbEE§kn§E difi€ekkon n il 98 .9) EhBodiment
parallel with the short side of the rectangular region is

subst anti & IISF]t‘?‘fée%St%a‘?‘mCP%n’aogﬁelP@H@fjh§rHFtéﬁrd dBFrda vt pangldds
(the sidessHich 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 sc 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 directionin 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 elecfBodes 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 Y} he Aiwect i phxeh paralikelfowmed bRetdbeet feiude pdfketihe
rectangul ar. S t Y sub- pi.xel. .electr

arranged |% éﬁghgl re@?%nylﬁ%t g&%l ?HF %Qgﬁl E%%’fﬁde f?%de o?‘t tor
rect angul ahapeghbAtaniirildy $het kemeerges bl Esrht RE & U@rltemedfs

t he lo: xlel Q?F]f?ﬁ aB)uaaa Eﬁ%op@h%' r%fcttlal 1|(a@ rééeﬂcg{nb Siflel i Sidd the
para W e e rectangular r |
substa%“ af¥y- P%\F‘EL £ 8CFéﬁ&Fﬁ 9?9 ﬁl@@&agf théb‘??]olftifﬁéf P LB

green (G, a8 aadfblmepu wel tbke )selﬂol—w}(e\l) ,el\mjm:ibdﬂsie Thel hupdeal lod
with the Igng §59§ l%g%ro%% Q%U| ang %%r eag % Céiordeﬁgtlon

non-transnm SSi N the prxel 1°s consli
the practi cesuéperthﬁeeéf@atﬂaﬂa @p@rrtmhr@ @m@gems errﬂjrtﬁndm&ﬁer@t for

obt ai ned ag; BB oo~ lﬂére, 1t2§£OB§gEeI9@dOQHQ§egP%UGE%E%E%dd% in

configured such that a red (R | ayer, a gree l'ue
(B) CRU ayERe aABCEt{¥PI BRECYPrEr argpePesi ealrrca%gercﬁ G (AR st
surface ofon g}h@Sﬁasubstawer eiaﬁe@txiev@ey iinN t¢QY NeSReENGe ﬁ/&é’&bﬁo
Che prxel Toslaes 419 A o1 SO0 ieitton (o G L5 e,
respecti vec€kotayeand Eucbtnehlng! rt;oF_rtgLe &ea;nnctriéudg ck&,raa:ﬁ\ﬂmsst:amoaf
A R U
t he upper @&hif¢porE bagpbween 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 paralliel 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 also the TFT 1256 and 125R of the sub-pixels (B or Ron the right
side of Y) adjacent to the 5 sub-pixel gﬁving the BM are arranged.
Further, a photo spacer 128 is also arranged under the BM [0053]
Enbodi nent 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 isthesthbphdicdprartirawisndwiong %4 Hingmadcrhfst a1t spraytong
panel of E@b@él 8ENEhE- 2Zeckh8guliy $edivhewrkd diF widait thediackr, B
matrix is t&ed in Fig. 10. Enbodinent 2-2 is a formin which, in

Errbodlnenta%d he contact hol e, the CS (storage) capacitance of the
sub- pi xel heoshg the BM and the contact hole, the CS (storage)

capaci tance of tﬁgclgtgﬁrtﬁngkaéﬁl o2d}. &qué n@%“%%f‘%lue

havi ng the BM are drtional arrang e

The ot her €Bhfigufaringd eesbi éa@oﬁhﬁgﬁréﬁﬁbmﬂﬁﬁleﬁ%ﬁ?ﬁﬁ0¢§ﬁxﬁﬁﬁent

2-1 and EnhpdinBal 2o2rbsmShMridhtt Anbile other Lo iiHatd ) étﬁfuﬁai}?el
conflguratlon) of each of 25 Enbodi ment 1{-1 .and Enbeﬁégfnt 1-2

[ 0056] eleCtppd %?f@E?saSFaEHﬁSdﬁﬁgﬁtbf éFékHéébr FHLh G
of the respldai*al!?éll whtkrdtiaedohlbe ssidee odf tore rmoqzelngaeraxt aredBilorgm

30l n nt i on when nel u3| three ors of is

mde 18- ool PeRpoRt R ooF oo Biere ST BEST: adeciad y i B BF

hi gh- def i nyelbowpankl L1si foirmedf Bachi \teattotﬁ@r muhw@lsmi pibettiodes are

square pi Céyfgngé&nfﬂt tﬁéqg%ec%%np'mepa ﬂm 3 sJ?@m{ rOfMe
er at| o 'S

t he V|emp0|nt of securing the apertu en t
panel us,ﬁg t figerectangular 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 portion in the pixel is taken into
consideration, the practical aperture area ratioc 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 cn the main surface
of a glass substrate respectively in correspondence with

30 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. 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 colors 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 nonochromatic col or anﬁjconplenentary color is
reduced (the | um nance reduction rate of nonochromatic col or is about
10% (RGB ratio), but since white |lum nance is inproved, it is
visually recogni zed that the |um nance of nmonochromatic 10 color is
nore reduceddtadieharheegpentire Buebhenii 8si shewh as RBg. &Y mundef :
1 to inmprove.the | 4Bt naRes %e”gg%hﬁg@%t a6 CA8y Y SURLHTRILAY (g
color (for exanple, as in g e transmssivity remai n: e

i mprooved b9 19 heviipgethet B @Etsﬁ%éoof:h?hé”FguB—Z@&@ndellééﬁthe t(ftehe
| ength of élliﬂg shREL s S geoef Rt BA ﬁblb @hlﬁﬂlt @h@i@t oad &) Ia%jjssscgmtf ARty
d|ffergnt t ween EBB é g n% %B hence_ t here
remain B?bﬁ? tVLRE F ?pgﬂsér p@EEaQHEdV|s BEFCBRAr aft BPPEPI cs
are changeﬂpioerehza tol et so28kW8bgdkdEnhadrnemt= &ML | n Enbodi nent

2-1, the arf f the sub-pixel electrodes of all the colors are nade
substantially egual to each other. In this configuration, when a
rectangul ar 25 BMbpedireahgedli Ast Aefpreyi on whiahichindes $hie FMkelnot

el ectrode d>1§lj?'0Ehé‘rT@f'98§ tﬁads%ealﬁeIFﬁa%n@ Stl}h*é W@Jutacyl%%ﬁrﬁhé 0
t he sub-pi xel aV|n%pt e BMis arran under 't he BM

transiPssi Vit yoF sthepFBheRingt 5@@39ﬁgﬁthPstP§r§H@¥F&ﬁﬁ@dh@ﬂ%QQNﬂnﬁ

reproduct igm #aagerrsngspanded by 30 5% In this way, both the col or
reproductlp igfge and the transmissivity can be inproved. The sizes
of the sub: @9 el ectrodes of all the colors are made equal to each
ot her, and hencef'ihe W0 fieranseheémathe pésponsevspbediand avilsumlid

angl e characl el sty espPeyWEERe 1 hEsCRhBR 1 kEnROL HecogR,Zed, 33[ Q0Q8L,,

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

Embodiment 2-2 iz 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 toc 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 um.

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 nent 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-pixel
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-pixel having the BM and t he ot her
sub- pi xel are arranged, the transm ssivity can be inproved by 24% or
nore as conpared wth the display panel using RG. Wen Y is further
added, 10 the color reproduction range is expanded by 5% In this

way, bot h $nECED| 8F REBr sAUEEIBAYr BAGE &9d ARE S it hARY AP bR
i nproved. JPGR@B‘ZEST_QE thersHBsPh X8l vehkectilodemn fvad | Ht,hﬁiﬁﬁé ors are
made equal to eac

and henc theggyffere ce in the onse

speed and %?%ﬁ%?riSrﬁngeléhﬁﬁ %Iﬂ?%ﬂﬂ %9 Fhgrery
recognlzedcoL@ﬁ59] Tdaoef oesf She transmlEﬂhUdtyemB 3mpebates biyo 283,

Lf;g} '8 {? éH%BQ' xe4 880 sagmﬂ%ﬁ%%&gﬁr 'R TIARS 'gcn: a I Tquid
schemat i c mmchr@mﬁgh@vxméoa Bhguicerpreaealt agiys plaahppdifel ragfuced (the

Embodi rrentlémﬁéﬂce1§eaﬁceﬂshewa%aowfnglo%wcmadmagﬂraeraolrcergqsatawht
means provided in the 2 ub- pi xel el ectrodes of the sub-pixels

t he connnhl%%e&?g%déaFﬁoﬁvgbuI251PF& WT&HQS%%WHQ%HQﬁuﬁﬁrﬁ?ﬂﬁﬂ%ﬁihmﬁt

sub pl xel :Béeﬁié@ﬁlﬁ$y0i:et:bgn5.ubdpltlﬁahcs taed e reirgialof in@sodHYydnakic
3861] 3 Scannlnﬁﬁllne é and signal lines 223 are arranged in

a gri ¢%shapRioh tRe™RAFNSHPFEEe ‘of a gl ass substrate. I'n each

of a plurality dﬂh@mx’eheregefgnsrena\m&actrratth@ s'@amﬁm@s iRkes ZX1 =and

the signalqlines; 223 gﬁérggga@ diuﬁlﬁg?c% quké 3Rd%r and

arranged |n the pi xel gion of 35 re -p|x ectro e
231G i s ar¢emgbenentapy color (for example, as in Fig.

transmissivity remains to 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 pm, GY: 33 pm), 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 1s 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 is 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-pixel electrodes 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 forned 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 poreedimestd?fferent for each color. Here, it is preferred

that the differengeih mehbsaehiget bue apgehur gnakeachel Ween Gy 1%
suitably set on the basis of the dif erencé.in the |l umnosit factor
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aperture ahea g émfkoét% B@%é?g ? Q?ﬂ@iahk‘éek%rghg%d' umiosi ty

factor is made snal ive aperture area of a col or
having a coffaiatsvET LY ofAR URENSBPEGVEECPYr 21§ REJEO S g6 compared

Speci fi caléyth Wies tﬂf‘@ppé9k§éln§9t hiedinki REBf orw@éwatl ¥sdFMi-ehBg LRBed,
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e pixe éxeaq{%é) 16]?9%(5%%)88 aﬁ?gg'&gg a“ﬂ&‘+ aL; 1 &91 P Egg%ﬁ%Bgﬁﬂxgi

t he pixel region o pi Xél' Tegion” of
t he recta@ﬁﬁ@ﬁrQQQFoﬁfoﬁllhbh¢e¢91§r§earﬁ FRde egupd ftor eeg¢hsetden o
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ormed so as to include two sub-pixels (G

rlght S|de in Fi

and B Ir?qQkﬁsﬁhFEﬁ%%$%l%tl@F KR, tpﬁecpéﬁﬁﬁhléln@g FeaR igede
(the side ﬂaoﬁﬁp | ateral direction in Fig. 13) 44 in parallel with

t he short of the rectangul ar region is substantially the sane,
and the Iéﬁﬁ?ﬁ%l% andl c2 of the sides (the sides in the | ongitudinal
direction in FlgmwhﬁngWﬁc& eebatasphvabl Ebrmi ih whéchosgbsipdeedis

e oL RSl oly S UL ED LAIOE VR YA ULECER0RR0 ey
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 electrcdes 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 longitudinal 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 t he noy-transm' ssive portion in the
pi xel is taken into consideration, the practical aperture area ratio
of the present enbodinent is obtained as RB: GY = 1.5 : 1. 15[ 0063]
Further, in the display panel in Enbodinent 3, each of the plurality
of sub-pixels RGY has a _(substantially) rectangul ar shape or_has a
subst anti @1%2| FepiPeaPLsHABEN ESpecralfMP Piksthe& @chcdr rahet 1% he

pi xel i S| f@fﬂ&ﬁ’gb &d £1|Q ﬁuéhgaxgmn&t@@ibhagﬂ _[ﬂﬂubﬁﬂ%)fs,idda@ﬁj gj‘wd hsﬁ.}b—lpfixel
rect angul ar_ sub- pi. xe are_arranged side by si.de substantia

in the san%l%?F%‘g‘é?%n?BﬁaFﬁaPrFﬁggF ctlgnc}%ea - Fiseh @ Fﬁt_’;\ye&e}*%ow
arranged a¢yacemt i tegeiwel 227 ohs bbvhmeddeyg bthethefputtuplike L

adj acent | . 5] des hecr - =phbxel >k h

sub- pi )%el SP%%?:%I}% heﬁ%%}?]g(?% Jgﬁ% ?fng¥%2ﬁ%%§$? glé_geigf a?ﬁgaﬁtgc?gﬁgul ar
shape is stbetangibsfyregéosantncandinge sudmgtifelclelatt @t the

l ong si desr@épé@@ii}éﬂlaagHé§&y§ﬂ%p_%s 1WH0R t37 & FF @sPetd VY is formed
correspond to R B and G, are di f]Per ent %r om each _ot hgﬂ. 0%?1064]
The opposell stBSTF aFBPTBLEEAT FYEFEFOSESh t RAP a*PBdOERR2 Ioiy € a
green (G ﬁgbi-plyﬁﬁl al_bl:ueoﬁfB)s (93 ]E:h)aargl,edalﬁbrae)&ﬂﬂ @u (0. CRsl ayler _
are arranged on_t mai n_surface o trate r ectively in
cor reéBond%%%‘éfW tﬁhﬁ»Safﬁs Bifx%ﬁer géfiafg%g‘?'%;én%%la% ‘%‘%t ps??%og]& nlgs'e
portion (BMffedénhfch pgchefedred tdeas,albl dekpmafeirxed $hgtovhged
to parti t!@ff%gfeﬁgépgﬁ\t,\%ﬁg CF rbax8%%: gﬁ%rﬁt 8o di& BMdyedl Sbiors is

arranged in the region Ich is located on the upper and | ower sides
of the sneshitaplypi ket PR Ehg. Pesdsd ofi §her & s aneawHitt Fishe

sub- pi xel Plhrﬁi?ﬁé@ﬂ?%i $aB0brPB¥idednabnt Reid/ @as Showblidy fhgeity?,
not only the TFTs 225G ng 22?1Y of ot he sub- pi xel (131 or Y)t havi ng 1t he
BM butl Sal 5658 i TETER b 2BS EHRT2 SBROGE 11 RIS 5 ErtEnd B DrE St s
to the subcipazettéS) shavsngft haeBidacad .belVansahgedtiupder feleeii@ BM
Further, a pholo SPagceL 228 h3n3L30ratiAled WdYy e BM 4 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 pizel 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 is 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 alignnment

- regul ation neans are forned on the opposed 15 substrate. In
the di splay panel, each of the plurality of sub-pixels YREB 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 stances M, paBabbeheehtbatheofhons silbe 2E3vherIBGtanydach 15 idre

edges of the §@@s@éﬁ@ia2§¥ehﬁétéaﬁés %%EYth%3@@mg%®@ distances &% tafk
bet ween each _of and each _of ‘slits 235R, 2353 are

he ri
al | substa%&@%?l@t?ﬁesé fe. lPOéé EPHgEﬁHQ&Pﬁén?l§69H%9¥ Whderd 1 He?) »
BM t hat i swlat¢clanged 30 parhmeeuegmh Ithe\l\lhlomk_lj tsheles WF piheelredtaaiquider

IS not sarr h TET f xel V|n h BM a th TF
of the subgdgxe? a ?acgn ré ﬁ%éggggg gpr %O %klgge ntf R .E
arranged, ahne dléﬁsne53|ﬁroy carhbetheproved by 7@6or nore as
compared wghgshe display panel using RGE. Wen 35 Y is further
added, the color_reproduction range is 46 expanded by 5% In this
way, both the col®rfi@prbducEnBnlraage QﬁdtpﬁelPPQH§Hﬁ§§@@lﬁ%dﬁaﬁfbe

i mproved. Eﬂh@ Bizes of tbe sub- ph¥ekhel peikeodes ofiwrl | (Ehha colns ars
made Egual each t he dif.ference |n r espo se

TreaTing tited thn ol 85hka a8, BRRC T ohB%sBrlben° Higel 51 q P
recogni zedyr¢£067§) Endbodi teat 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 cl and c2 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),



Enbodi nent 4 relates to an MA node |liquid crystal 10 display panel
i n 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 Enbodinment 4. Fig. 16 is a vieygshowi ng only alignnent
regul ati on means provided in the 15 sub-pi xel electrodes of the
sub- pi xel s and the common el ectrodes in Fig. 15 Fig. 17 is a view
showi ng only the sub-pixel electrodes of the sub-pixels and the

signal lines,in Fig. 15. 068] _20Scanni ng |ines 321 and signal_|ines

359 are arTRHGRAL PR G BFFBOohapEPon FHETRAR Gt acs BEor THoe

substrat e.partitiohntkacheebpeatpver &lF tlpyefrspi xBhrtegrenshien Bihiich

t he scanni i nd_t Si Il 23 ar ,

sub- pi xel %?%%t%gﬁgéégglgni Eﬁgr 'rr%rr%g Fﬁqﬁpﬁfell%r?%rgt{%%%? ti@e rl'lepo?er

(R, a subapiixkpvereeiredec83tbei smaddamybdpired gikdlidedi omndfFig. 2

green 60 ,aRdqsuR-phxeh ehecknedei3diBeilscaiRoed ifdbtd giaeladLgi on

of blue (B), g@d a sub-glxel,electrog%g 331Y is arranged i %%glxel

regi on of SeFFR&F(Yv§#S ANGHPt 1pi X&L-i oFﬁﬁdcﬁﬁﬁiﬁ%§% Qﬁﬁr%ﬂ |and

[ﬁgi onsi R28gi off BRE 30bipikedi rigt El&emnhta_vpjnigeI?d samgjd’d]fzﬂsimt@e
e recta r i on udizn ub-.pi xel, el ectr.odes. for

di spl ay opggfgl%é§$i§§ao?agglg;sghgn U?g%%%$ﬁb E%ﬁsiﬁé fh-ﬁﬁ%&a to

el ect r odesthheulareaxel <Gb- paxéhgeltbet BYdesn declrarrpadyeicbruratesh the

col or 3 oAs @I esilltond e AreascofsSiEeetbys 33 aREL! H%gﬁﬂgébhggge@?ﬁe

339G 3393 and 339Y are made 47 different for each 0 o

is preferr@-that the difference in the effective aperture area
bet ween cofmpesis suitably set on the basis of the difference in the

um nosi Ly, Tact og, (BaL gt pegs) paag) obsthe S0 B sl 2Ll
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 dl1, 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, e4 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 TEFT of the sub-pixel having the BM and the
TET of the sub-pixel adjacent to the sub-pixel having the
BM are arranged, the transmissivity can be improved by 7%
or mere as compared with the display panel using RGB. When

35 Y is 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 lum nosity factor. That is,

the 10 effective aperture area of a colpf having a conparatively hlgh
lumnosity factor is made small, and the effective aperture area of a
col or having a conparatively Iom1|un1n05|ty factor is nmade | arge.
Specifically, when the broken-dotted |ine for equally di viding the

unit pixel 327 %5 sho .in Fig. 15in the Iate al rection i.s taken
as a boundfBA G ontt helinF i YRy 399tR ?vFE] 8Ti AEBTPAECTLON
rectangularam@glandcahslstangmmésﬁhetglneh begum@r@h%QWeemhéG%laad of

the pixel £eg g ofsked (RLoeadoLhe.r estangul a0 aredl 90 Copolotig of

t he pi xel Fegion plxe region o
t he rect anful @ach egtbﬁronanﬁehapper theddifderiegcel 3 §hfeorrm@d>osrﬁaas

to incEudestagy Sélx@dp{righﬁl(gn?ﬂg Bharé@@etrﬁ%t&%%t YWl 1eQ %l%s

the lower side in : ornmed so as to include two sub-pixels
(B and V). l?h“?%er§9BgBF§%ﬂs G R Band Y the length a 25 of the
side (the pa@le7in the longitudinal direction in Fig. 16) in parallel
with the rﬁ%t S|de of the rectangular region is substantially the
sane, and hs bI and cl of the sides (the sides in the

| at er al d|rectldmnb@dfmgnt16)rthteh apeannMyar alckdel Ivighidt frer visdrg

i de t he: I n d rre _
toy, 1 o BRR0Y Ih HALLAN-ABTILTY REP ARGt G PRy
Fig. 16, tFHEO | TRaB¥ BK £BABER bl of the sub-pixel of each of the pixe
of red (R and thegpixsligfa bééﬁeﬁﬁlbspiénw@_émabb@ﬁlm favmlq‘alutﬂae

| ateral length c e sub- pi xel each of the p reen
(G and t ?%i %*SQE?VORPngi) fmﬁ@ﬁ %ﬁ@eﬁan4traﬁ§ﬂ15%?vésp6r L 6H
in the pi Xs?dow:Bnc_tj akehyi é]l_QgﬁméﬁtdEé@Uﬂ.Qﬂlohhﬂel&lﬁ&CbI@aﬂlcﬁmI’JIrUI’tﬂleal’ ea
ratlo f t sent t : 1 5
Furthes i ﬁ% degp?agg%ane Eﬁ%d%nenglﬁgl gﬁd Ehfh rallty
of sub- p|x@ﬂ@cﬁKEHEﬂasnanglygbnaIFEmapET 190F0yiew showmagoppbseuhe
substrate ¢ -Cﬁ%éﬂué]ﬁgcé%ﬁeéhék E‘héegi.lfaa‘%i%éllsa%%{’ theIL38M 00 e

| ayer, ayer, 10 and a ye ayer are arrange
on the naﬂﬁls%#gac of a glass substrate respectively in
correspondﬁnpagpnth t he plxel regions, and a |ight shleldlng portion
(BM, ichis ferred t ack matrix )

barti 2Pon the r et e BifBayart SR BhERSL; hipBg Se8: ors” pre samecs

al so arranged igridieshegeooni hhahmahnt 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 arfanged in a pixel
region 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 dincluding 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 339%9Y are made



pi xel electrode 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

| i nes represent BM 20 aperture portions sub- pi xel s having a | arge
area). Further, as shown in Fig. 15, TFT 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 at i ondiEaASCAEeLPEr FEENORCLIOE -opBBERd $libsEr REETSrA echa haits fihgy

panel, eaclietcthfcB! Yhakhby efresihve3QpRintelre YRR e dsiesh yrd hes
sub-pixel elegtiodes gSLY g%%é%ﬁﬁ%%%‘%eﬁ%ré S i et he o
Wi t the r | t he

pi xel in themilhepiay pacebr ubel@hsham@esaﬁd/aEZthﬁlcaMbﬂxﬁummﬁyeach
Qub. pi Sel - LrERTTaLE R, pEt e iR, RGN lopB P (1988 Nedilifred
d3, d5 bete@kenashehisticheofi KHe333Re1333Bsuad LF¥ackhef etfrf@osrames

335R, 335B,greralbh subat 28! cabhneh®esai®@n 05 HLERpd ment 4,
when, under” the BMin_which_ the sub- pixel electrode is not arranged

the TFT of CPHE2E8BIBEA¥ hﬁg\lﬂr %&rfrlﬁé?SBMYar#@qtr?éf TP & SHLSURPINEI 2
adj acent t@oﬁb@raubvaﬂyetroha\mngnbrsat@lvlfaroetoarranrgad itshe the

trans ss|v Loprove %_or re as conpared
i opt 49 105 penet e g e R R AE R Ot o F e Ly
reproduct|bnghahgmlneseXQaﬁdedomyls%mabﬁ ﬁm&ithﬁndxnﬁetéﬁfemﬁxne

reproductr g gggatga %r %%S%ﬁ%& %a%dﬁbaéggéwﬁgﬁa{g§ Si zes

of the sub electro es o | ors are to each
ot her, andl%@h@QS%hE factor is 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 (Y), 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 so as to include two sub-pixels
(B and ¥). In the sub-pixels G, R, B and ¥, 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
regicn 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 cl of the sub-pixel



15 difference in the response speed and visual angle characteristics
- between the colors is not recognized. [0073] Fig. 18 is a
schematic cross-sectional view showng a liquid crystal display panel
of Enbodi ments 3 and 4. Here, 20 the rigsof Enbodi nents 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 nade

subst ant i aPfyeaRE eanthet Réxplacti daleadi si@nEbdtifednizde oF vahiow

tpe sl i ttpaﬁ)ge Wfﬁéi[@d @g@sxtl@ﬁlt.taghgmiBgigengotrfc@gﬂhnmge pixlel ids _

af orenenti on nmpdes of respecti,ve enbodi nents, may be enpl oyed in,
appr opri at &2 ﬁb?ﬁgPi8ﬁn§§dP5ﬁ§lQ§'tE§QNﬂﬁﬁ9Eﬂﬂéi1qﬁ%?ﬁﬂr SR RO
spirit of ¢tfietheepentennvenboadimen®04s okiGiunderad IRB Pargys = 1.5 : 1.
Convent:i on and p LsLans. of ti l | i_na.a ' ed State, the
entire%contents g€¥gﬁ%gh égetﬁgrgg%%%ﬁggﬁ%%gﬁté%§§§g$%%gﬁgﬁbg%’ eaéh
S5REFERENCECE| Gus pL8Tafla0y6pil sRP-PLge 1Bl RGBYI Wasl Bl Rolvkk®gall 19iBipe .
111Y, 211Fq0@1é 2116, 211Y, 311R, 311G 311B, 311Y, 231R, 231G
2316, 231Y, 331 331G, 3316, 331Y: Sub-pixel electrode 1013R, 13G
13B, 13Y, 113R 1#3cPPRe36d 8uB9Lraisris) eeafispnsd srep thadR a e
3136, 313Y(RA CgnmeRkrl eguhakiedn (BalF layer, a blue (B) CF layer,

10 and a yellow (Y) CF layer are arranged on the main surface
of @ 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
33%R 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, d6 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 225Q, 225Y. TFT 2027, 127, 227,
327: Unit pixel 29a, 29b: Sub-pixel 33, 333Y, 233R, 233G, 2336, 333Y,
333R, 333G 333B: Rib 35, 235R 2356, 335R 335B: Slit BM Bl ack
matrix 25 51 CLAIMS Claiml. A display panel in which one
pixel is formed by a plurality of sub-pixels, wherein: 5when a region
i ncl udi ng BﬁgE ﬁbﬁefﬂlﬁ§a&ic@i8d@§ri o RePISR™RISASH AT r'de antfed af 3S3R-
regi ons, aB3BBashdorechf otfhehkeclldrgulFF5R,ePBIBE 41| Aess e it 8L By
sub- pi xel s; . and I n each of the sub-pixels, the length of the

side in paF%FIgFmﬁTr1the 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%1 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 colors is not recognized.
[0073]

Fig. 18 is a schematic cross-sectional 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 sane, and in at | east one of the sub-pixels, the
~length of the side in parallel with the |ong side of the rectangul ar

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 |engths of the short sides of
t he rectangular shapes are substantially the sane as each other, and
in at | eas¥neas bhetﬁéreabcﬁnﬁen§lomh@nwem@ﬂvuﬂlqnﬁaqﬁnn?tﬂqnakﬁlame

rECtan9U|ainsaaﬂésh?thEHeBQBEe,zﬁgbabﬁharéT@%ﬂﬁéﬂ¥§ﬂbﬂxﬁﬁich are
according to claim wgeg in the display panel, each
of the pl UrGFFPY b?cgﬁﬁoﬁﬁ§ YsTEERRERSYy a sub- pi xel el ect rode

havi ng al i gnnent regul ati on neans, and at | east one of the sub-pixels

30 |nc%udes two or nore sub- plﬁﬁﬁFﬁﬁﬁﬁﬁr %ﬁﬁé ﬁfg?in plan view of the

pi xel i'n the display panel, the ance petween the al i gnnent
regul ati on[®@ahs and t he edge of the sub-pixel electrode is

substantiajiy, tffssaﬁaf O&ﬁfhemh phx&ls, e'la_cltsr OCiqsm ”Ztl"igi R €
sub- pi xel s_in 52 i

t he
panel acco@%@%g @%1§ta§ﬁﬂ§ro§1iG wﬁéﬁ@vnSllY 231R,, i%ﬂqn231Y
panel , each3oR, t he1@) usahBty3eanubs@bppxeé§ e5eEe£Bad by a sub- pi xel

o Sct gl LRLNBEI0L0% TH5E, K4195, oo SN, o) sLop, oAy and

one kind ofl3be %lBﬁnnﬁmﬁRseQmBth6&353a6§3&hd Bhégotnbet kegdlet iblhe
al i gnnment regulation neans is
15R, 15G, 15B, 15Y: CS (Storage) capacitance
17r, 17G, 17B, 17Y: Contact hole
15 18, 119: CS (storage capacitance) wiring
21, 121, 221: Scanning line
23, 123, 223: 8Signal line
25R, 25G, 25B, 25Y, 125R, 125G, 125B, 125Y, 225R, 225G,
225B, 225Y: TFT
20 27, 127, 227, 327: Unit pixel
29a, 29b: Sub-pixel
33, 233Y, 233R, 233G, 233B, 333Y, 333R, 333G, 333B: Rib
35, 235R, 235B, 335R, 335B: Slit
BM: Black matrix
25



10 substantially the sanme for sub-pixel electrodes in tw or nore

. Sub-pi xels in the sanme pixel. Claimb5. The display pane
according to any of clains 1 to 4, wherein: in plan view of the main
surface of the 15 panel, the pixel inclgfes a rectangul ar |ight
shielding region in a region that is inctuded in the display region
and is other than the region in which the sub-pixel is arranged.

20C aim 6. The di splay panel according to claim5, wherein a
thin-filmtransistor is arranged in the |light shielding region.
Claim7. The display panel according ¢AE¥ainm s or 6, 25 wherein a
col umar spacer is arranged in the light shielding region. Caim8.
The di splay panel _according to any of clainms 5 to 7, wherein a
sub- pi xel el ect r o881 8ndf oft H18PAYGE236 L dpadinisghc ©1f Mifglarly iformed
arr anged iJfaldzthep_rmgmispic eEldisng—pegieQ@., w\,r\;ﬁrein: d ai hm 9d The di spl ay
panel according to_any of clains t0o_ 8§, erein.nt [ ay

Danel, 2he pol arE5R0k PRAt38 PBFAHETRE SIS ke Bl Mo R b 2
for displayglofadathh o53reckengudarevecsiensat advergasiatamelomurtoer
multiple o r ; - pi i d [ jxel it

sane row d%?%gfg{lgﬁ@g g?%nailg E&I'légbg‘fsspl%gé %%néf[b I%SE%@ di)i:srai”“!flgg ’a_nh‘%l%_f
claims 1 to 9, wherefdh efiethe esHb-pareles Sdisstlemadd jofcl $ide in

SE{mn} _nlg | baes118ignatnl tﬂ@ssgaﬁs@r %gﬂﬁc@]@@ﬁ@&%ﬁ/&ddﬂ%% J?egiodn ish

- nni n n n

thin 1b n1é£gggég£gglfgngggtgam%? g%% i% a% iégg% AnéJof éﬁgegubfac
pixels, the length of the side in parallel with the long

side cof the rectangular region is different.

Claim 2. The display panel according to claim 1,
15 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

20 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 long side of the rectangular shape is different.

25 Claim 3. 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 alignment
regulation means, and at least one of the sub-pixels
30 includes two or more sub-pixel electrodes; and
in plan 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

35 the same pixel.



10 of the signal lines, and a sub-pixel electrode connected to the

-thin-filmtransistor; the other of the pair of substrates
I ncl udes a common el ectrode; t he sub-pi xel electrode is
arranged in correspondence 15 with one ggb-pixel; and at | east
one of the size of the switching el enent“and the val ue of the storage

capaci tance of the sub-pixel having the large area is |arger than at
| east one of the size of the switching el enent and the val ue of the

storage 20 capacitance of the sub-pixel having the small area. O aim
11. The display panel according to any of clains 1 to 10, wherein:

the display panetihgmagli gHbdd%ﬁw paheh! %&%Qﬁlndj%§%l%ﬂd qlu'&l_» 2,

crystal layer as a 25 display el enent G aim™12. A display
devi ce conPtPERhG the di splay panel accordlng to any of clains 1 to
11. in the display panel, each of the plurality of sub-

5 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
10 substantially the same for sub-pixel electrodes in two or

more sub-pixels in the same pixel.

Claim 5. The display panel according to any of claims
1l to 4, wherein: in plan view of the main surface of the
15 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.

20 Claim 6. The display panel according to claim 5,
wherein a thin-film transistor is arranged in the light

shielding region.

Claim 7. The display panel according to claim 5 or 6,
25 wherein a columnar spacer is arranged in the light

shielding region.

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

region.

Claim 8. The display panel according to any of claims
1 to 8, wherein in the display panel, the polarity of the
35 potential of the sub-pixel electrode for display of each
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color is reversed at every natural number multiple of the
number of sub-pixels included in one pixel in the same row

direction.

Claim 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.

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

Claim 12. A display device comprising the display

panel according to any of claims 1 to 11.



