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(57) Abstract: Provided is a liquid crystal display device with a high degree of freedom in the size of pixel electrodes. A liquid
crystal device (1) comprises a first substrate (11) having a plurality of pixel electrodes (2) affixed thereto, a second substrate (12)
which faces the first substrate (11) and to which opposing electrodes (3) are provided which face the pixel electrodes (2), and a
liquid crystal layer (4) which is interposed between the first substrate (11) and the second substrate (12) and which contains verti-
cally aligned liquid crystal molecules (14). The liquid crystal display device has a polarizing vertically aligned film (5) which, in
response to the voltage applied between the pixel electrodes (2) and the opposing electrodes (3), aligns the liquid crystal
molecules (14) at an inclination in a radial shape or concentric shape with respect to the pixel electrodes (2), either one or both of
the substrates (11, 12) has a polarizing vertically aligned film (5) which manifests an alignment restricting force in response to
light illumination, and the polarizing vertically aligned film (5) contains a plurality of alignment restricting planes (15) which re-
strict the alignment of the liquid crystal molecules to a radial shape, each plane corresponding to a pixel electrode (2).

(57 B#:

EEN



WO 2010/143465 A1 W00 0 )00 0T AT

LR E

N NG

By-—Big , o
%1%%_ﬁ%
%1%%%5%
] % e A K

\ﬂ_m._w_m \/\.ﬂ 5
m1®r@mm
— #RElHHmE
Bo 4o 40H TS

HUS T 0

7<o

-} ¢ 0 sr\:
i ) < [ 4o g
% — i ro MR e
o — — B X
EM%KWEL
My NERRL
e -VEXER
IR NNER Q
- HER
KREV-g@g
S O ¥
B BRIy
B X MR IR ) o
M LR R ke
E R4 R
B 7, 4 ) SRk



WO 2010/143465 1 PCT/JP2010/055867

[0001]

[0002]

[0003]

[0004]

Bl =
READELH | BRRRTEE
B 55
AFERIE, RRRTEEBCEL. BIC. KLRTFAKEZEL. SRIOX
RETIRBRTEEICET 5.
—p=¢s 40

¥k, CPA (Continuous Pinwheel Al ignm
ent) TE—FOBRRBEBEAALLBERRTEENMONATNS BRI,
RHEXMK1SER) . COBORRERTEEL. VA (Vertival A
l ignment) E—FEEIR, EEREMEOBRREEZIRATILDOTH
YU, TN (Twisted Nematic) E—FHFELERT, HEEE
HYUELY,

Fl-. CPAE—FDHKIRTEBIL, Ty AAHERFV-EHRE

EREBEZELTHY. EEMMBCENLOEREBOMIKIZE DV
HEDER (FTE. ROBER) 2HRESHL, MNRRRTEEL. TOH
ALERZFALT, BREICERRSFERFARITENERMS LS EMNT
b5, LEA->T, CPAE—FOREBRTEENL., BRBHAFEEAAMIC
ERELTRASEDZENTE, LREFAFEICEND,

D&%, CRFAREICEBL-RERRIEER, —VYFiLlarvEa
—ADEZS, BEEFREBRIHEREBORTEE., TLEDaVRBHFLLT
LLFASA TS,

BIRESFXM1 ICEHE SN TOWECPAE— FORIRTEEIL., EEM
MEFIC, ROBRICE>TREBSFHABIHRICEMER L T5-HDE
BHEET L, HHEXM1ITTINE &SI, COEER EHFXH1 0=
KEERVHRIRER) (£, BREZNLTCEREBLANVE S B AEE L
2, BT ohTWD, FIEEERT. BEREBOBPRIIHET S& 1
ZNENERITOATNS, CO&ILREMIEFET S, EEMMEFITR

>l

ll.



WO 2010/143465 2 PCT/JP2010/055867

[0005]

[0006]

[0007]

[0008]

[0009]

BRFAFOEEREZED &L S (12, BEHRICEMEE LR B,
S THE AT SCHR

HFEF Xk

Bkl - 452008 —304 54 4504k

RAOHME

REAMNERLES LT HRE

AEEFIXHK 1 EDOCPAT—FORERTEEL, @, EEAHME
NEWVRETRRREGDLSIICHESNTILNS, COREE., B, /—
T)—TSVvIAREFEINEEDTHY .. EENEMEINGEE (EEE
ENONEE) . RBRRTEEDRRBBFORES FIE. TRTEEICERT S
EMFELLY,

LA LGNS, BT XI 1 E0 L 512, IERENI/HMEE LI
(TonTWd &, EEEMMEFIC, REBLZORBICEFET 5REHTFIC
EALT, BEPTFEBEFTTLES, fAEALE, AIEREBHIHIT ST
XMEBE, HRELEOMBICE., EERNMBFICESRSFEEEERNIES
F=HDRRAENAHY . COERMBENAEEERIZL > TRREPICREHD
KITEHBLTNENLLTHbS, BABRNERTSHE., TOER LIZIKRRED
FEETREAFITERTS=6H, LREDLIITHRESFHIEL,

ERTHICEESTFMEC L. ZOBEVERBAFALRIORERLE LY
 OWTEIV SR METOREE G S, CDEI3GEIAV T AMETE
DOfEIF, REBBEREKELLBE, LFYBEELLS, LEAST, %
RNRUIAV SR MET IS HBEAN S L, FIEERERNDKE S,
INESKTBRETDHENEEND,

=12 0. BIEERERS., BREBORE IR LTINS TEL L, BRER
THEEDCEEEIETT S, CPAE—FORERTEEE. EEHENM
ShdE. BENFERSHKICERSE S5 (FE. BRI A BFR
EMOBFRICHIE L TREL TWHEERDIAELE., BREEDT v O



WO 2010/143465 3 PCT/JP2010/055867

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

o (BAE) DiEEETRLBCBENS, TDH. TR oEEICEREL TL
HRBAFMNOEANELLL. BREFFMEZTWHDHS, RONTINLDREIC
BFETDIHRENFL. GETHILIICEANELL, IBRIELNTLL, 20
=, AIRRERERIH L TEREBHIKENE, AIRRER, T v oS
FTOEEIRCAY., TRATORBAFIMESRDOLIETEHHALMA ST
LES,

LPLED &SI, AIREHGE 1 FITRSh D REHEIAL THRREDFD
RAZHEGEHTESICPAET—FORRRREETIE, 2V X MET. RV
BERERTHAELCS-O. RENICEREBZARES(HETEHVEDH
WhdH-o1-,

AFEAD ML, BEREEORESIOEHENSVERER TEEFIRHET
5&ETHD
RAZTRRTH-ODFE

AERICHRIBRBRTEEL., BEREBNERERTOoN-FE 1 ERE,

MEEREBENMT DHAABENRT SN, FIRE1EREANMNEDE
2HRE, AIRLE 1 EREAFIEEE 2EREDORBICNET 5. EEEREDR
BAFEEOHRB L., 2HA. MILEREWE AN AES L ORBIZENMN
SNE-BEICHE LT, AIEEREBEIC., AIERERD FHAMGHRXIEEDHE
KRICEMERT IBREBRTEETH> T, HIELERD>BLLGECEL—AN

 EBRHICKYERREHAZRIRT SARAMEERAEKEEZSR L. AIEELE
MEEERAEREN., FSEREBETATAME L, FIREED FERIHKIC
REAEHTIEBEORRAMRHEEZEL. CLEHEET S,

HIRRBRRTEECSVT, AREAMEERERAEDOSEMRH @A, B
AR EBSHROABHICKYRBE L ERRTHNZET LI ENFELL

[e]

)

SHARRTEEICSNT, AIAIX, ARRAMEERREO SRR
. EVAR—ILEBEHXICEYBREINDS,
MERBRRTEEICHSNT, AIZEK, ARAEEERREDEERRRGIE



WO 2010/143465 4 PCT/JP2010/055867

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

. R4 0L XBHRIZE YR EINDS,
MERBRRTEEICENT, AIZEX, BREBEX, WAEFFUO-BIKESR
75

o]

k

pal]]
cu

RBRTEEICEWT, HIZE, BREEE, EREOY TEHREED

an
=

(A=Y
IRERRRTEEICAVT, EEEMEDORESFEESTCHRREBNANAS
WHIZEL I EMIFELLY,
REDHE

FEADERRTEEL, BREBORESOEHEASL

[ e OD 757 B 75 B B
[RTAERAD—ERMEICHEIBRBRTEED —HERAMICEK L HAR
(BTER) TH5.

[R2]E 1 ISRSNDERRTEED 1 DOBERBEHDEHZEXNIIRLL
SAR (FEE) THS.

[R3] C FERDARMEEERLMED —MERAMICK L-HARK (FER
) THb.

(R4l EvhR—ILEZAVTARAMEERFABKICEARTNEZMRT 55 5%
REMIKRLEHARTH 5,

[F5]=A4 0L AEAVCRERREERAEICRARFMEZRMET 54
FZEERAMICRLEHARTH 5,

[R6]thDEMEMEICHRE S C FERDARRIEEBEERFRBED - ERAMICEK
LGB (FER) THb,
RHZRET H-HDOME

UT. BEZSRLDD, AERAICERIRERTEENDERMEZHRAY
B BH. XERARX., FAEAMEIHRT OERMEICRESNDI LD TIHE
LY,

FEMEBICEWT TEHR] LE, RRICEVWTHEDERERET S&/
DEMZEET, HT—KRTFCHEVTE, FIZE R (F) . G (&) RUB

koo
cr

oup



WO 2010/143465 5 PCT/JP2010/055867

(B) DENFhOBAERBRTHEMICHEL, Fy bELHshddo
THhbd. REFR. GERRUBEZROHEEEN., 1 DONS—RREHERT
%, £z, TEZRBEE] L&, REO THFR] (CHETIRERTEEDE

HEETEDET B,

[0023] (RETRTREE]

M1 RUR2%Z8RBLDOD, AEEHREORBRTEE 1 Z2HAT L. K
1E, —RBHEICHRIBARRTEE 1 O—HEERXMITR LI-HAR (B
EE) THD. B2F, B1ITREINDIBERRTEE 101 DOERBEEHD
B EEXMCRLUEGRAR (FEAR) THS.

[0024] RE1ITRENDESI(C, RBRREE1E, B, BAEORBERTEE
ThHY., FE1ERTHIBELNSOCRE (TFT) #EiR11&, F2H/IR
THdHNT7—T4)L% (CF) ER12&, ThoDEHKRT 1, 1 2FICH
HT2BMmEBEAE, 2625, TFTHER1 1 &, CFEMRT 2 &1, Al
BREBAZBELESZ, EDVZAMELTWD, BE. ChAOLDER1 1

12(121F, RRSABWNWIORZaLEEBSNE=—0DREREN/EZ SN
THY. /—T)—TZvIARITHREIATLS,

[0025] THIEE&REE4 L. BEEERAEOREZETHY ., EEEMMOEREORE
2R LT, BREDFE@NAHE5° ULDAETREALERREBENS, &S
BARDBERDT141F, BEOFERFNEET H. BRE4E. BREHTF
14 EHIT, hAFILE (FETR) Z8L. COAMITLFEEL T EITEK
Y., XFAMESLEND, HATLFELTIE, BIZE, CPAE—FET
—EICERASNA TS LOEMATE S,

[0026] HIEET F TEMR1 1&. EAGH AR 1 & BATA|R3 1 LITT R
)y g RRICERBEEREINDIRA Y FUIRFELTOTFTO (2%
BB) &, BHEE2 (2a, 2b) &, ZHT 5D,

[0027] B2&, BIRTFTERT1 1 EZFERLEZIDOTHS, B2I1Trm&3hd &
I, BREB2E, 2B TERZREE2a, 2blIpdlEshTEY.,
NODYTEREE2a, 2bld, BREESICE > TERMITHEHL ST

\\\



WO 2010/143465 6 PCT/JP2010/055867

[0028]

[0029]

[0030]

[0031]

%, BICEREE2 (2a, 2b) &, I TOZDERABEERNSHY,
ZORKEAAZFTV TS, AEBEBEBIZEWT, FYTEREE?2 a,
2bld, EAROEBOAZEE LLS5HGHBRTHD., BFRED2 DIHE

(ZTyPHE) 20, DFYRHITEREE2a, 2 bDinEl (TvPHR) 2
Oa, 20bA, AAERBVBIEIZKY., EEMNMEICRESTF 1 4 %,
EHJTEZEE2 a, 2 bDOFLERICHE T THREMRICETZ < H> TS,

Fr-. H2(TRENBH LS, HIEEEREE 2 BT KL 512, ESH (V
—XAZ54Y) 6, RUEEBR (F—FrN\XS42) 7K, BREIN TS,
SEREe L. EER7 LIFEVICEEIIXRDDLSICERELTNS, HH.
EERE LEBR7 LOREMAICE, FIRTFTONMBEA SN TS, &
DTFTONY—RAEE (FER) [FESHR6IC, 7— FERB (FEFR) &
EERT7IC. TAEIEREIATVS, GH. TFTODKFLA VERE (K
BR) (&, BREE2 (YITEREE2 a) ITERMICEKEEIA TS,

BIEEC FEMR 1 21%, BRAGHIARI 2&, BATA|RI 2 LITEITS
NEMMEEBSE (LFBEB) 3&, RAMEBEWILICES LHICEITONERE
RAtEERAES &, 2895, HH. RGBIFEBDIHD 1 D2DEIC
WIGESE-CFE (FER) (&, AIEEA T A3 2 & AED 3 & DHEICHE
BELTW?,

BIEEXAEE 3. | TOFOEREREENGLY, A7ARI 2%
BOLSICEHGLTHEASIA, BIETFTRIR1 1OEREHE2 (2a, 2
b) LEBREBA4ENLTAMNES>TWLS,

R EEERMEERMES . X, COBOBRRRTEETERINT
WAHERME LRk, BREBA4DRRAF 1 4 EEICERMR S HERABAH A
(EERMAY) ZHEX5MENSES,

L. fiEEAEREEEREMES X, BICERAEEELTE Y. L5
Z0OXBH (Bh) 1T&Y. ZOXBEHHITEIVTRRES T 1 4 ZERER
SEHAEARENERIRT S KERALEET D) MEMLLEDL, CORA
RED ESEAME) (TE>T, BRAF140FILALNGIEHEIhSE, C



WO 2010/143465 7 PCT/JP2010/055867

[0032]

[0033]

[0034]

[0035]

DESIBEHMBEELTIE, BIRE ZFYRDEOTREHBERLEZRY A 2 K,
DUFA— b YR UETRBEER LAY A = FEOLMOAE M LR
FIEMENEF 5N D,

HIECEEAMRE S (F. R 1ICRENSELDIC, HEHREDCERARFE15 (15
a, 16b) ZHYd. ChoDEMKAHE15 (1656a, 15b) &, T
FTER1 1DEERSEE2 (2a, 2b) &, TRFARIEL, FhFh
FMETHLIICEEL TS,

CIT. BICESZRAWVT, HIREkRAES #5BAT 5, B31E. CFEIKX
1 20OXFRAMEERAES D—HEEAMICE L-HAR (FER) TH
b, ARBHEIZENT, FEMAHFE15 (15a, 15b) OREE (
HHE) (. TRENYTEREET2a, 2bDRKETE, BRALAKETSER
BESITHESNTLD, GH. ERRGIE150XKETSE, BREE2 (

BXREW2a, 2b) OREIDTLLEDLEDILEEREL,

BEMRFE15 (15a, 15b) OEAKRHEHAE. EEAMMEIATL
KROWKETYH, BRE4ADBRRDF 1 4ITERATHLDOTH S,

BHE. RSITRESNOHIRE, BAKRKIE 15 (15a, 15b) EXME
THTFTER11LEDEREH2 (22, 2b) EONEERT. FTi-.
F3ITREINBEMEHET15 (15a, 15b) FOXRHIE, LNMEZD
KOBHAREERMICRLIZEDOTHD, 4H. HHAOEEL. E3DH
BatAmI&, AEEERES ODERARISHED &K SI1TRLT,

R3DEMMREIE15 (15a, 15b) OERHEIF, ENEEIZLH-TE
HEIN-FEHEICHET S, BIIICRENDLIIC, EBARAFHE15a, 15
bid, ZNEFNYTEREE2 a, 2bIIHETDHLIIZ, BEL TS,

HEH, BERRGIE 1 5 UNDERS 1 6 DRIEERKES L, KRXDEFRE &
Rk, EEEREEET 5.

CCT,. @1Z28RBL2D, B&RRTEEV1ICEVTEENMME N5
B (BRT) & IMENRTUVEWMES (BRT) EITHBITHRED FOER
KB £ ERBAT B,



WO 2010/143465 8 PCT/JP2010/055867

[0036]

[0037]

[0038]

[0039]

[0040]

1RSI ERRTEE1IZEVNT, REXREE2 (2a, 2b) &
. MAEEI LEOBICEENEMENE L. B
ETSOTHOEBERNSREEL, CFERT 2ITHEEIN-EMIE 5 DEERRAR
#fl@15a, 15bDEBPRZHLETEHLIIC, BREBADDREDF 1
4 ZSTRICESERRT 5,

BE. BEAKRFEI15a, 1 5bDREAEDREATF 1 41&. EEN
EIMmEnTHWEWNRRETY, SEAKRKIE15a, 15 bDERICEY., &
RARHEHE15a, 15bDEHRARZHRHETEHEIIT, T<EMNIMENT
Wd #1° ) . SOTKENMEONTVEIERRESF 140, BEEAHMS
NERRIC, BEPRICERR D F 1 4 2R 2 ERERSELIE>NTEDL S,

A, R1ICTRENIERRTEE 112HELVT, SEAMMEI AT
&

BERAF1 41, BIRRERES DERICEKY. £hE LTRERES (2R L
 BEEBICREMT S, GH. AEBBEORBRREE 1L, TR TEKR 1
BlIZLBEERAFEREICEMIES, BERE (FRR) KX 5.

BHE, LR Lf-&512, MIERERAEKESDEEREHE 15 (15a, 15
b) ORMAFEDRRENF 14, EESHMIATIVGEKETE, &
FEHTE15 (15a, 15b) OERIZEST, LTS, LAMALEGHN
5, TOEZEITEN W1° ) THB18H. TOEWBRAFIERT
n, AV ESRAMETORREE LG B4,

LT, B4RURSZSBL DD, AIECERMES [CEEMMAFIE 1 5 2K
THAEEHBAT S,

B4, EvAR—IL4 1 ZRAVCHIRERES (CEREMARAHE1 5 Z2BRT
SHFEERXMICKRL-HHARTH S, B5E, w420 L2X5 1 Z2AL
THIREREMES (CRAMRHEE 1 6 EMRAT oA EEEAMITRL-HART
Hb,

B4lZlE, B TOVEWNVKREBOREREEERMES DMK 5" M
BEnf-CFEIR12&, BCFER1 20 LAFICRESNSBLARE S

E3=5
£EW2 (2a, 2b) Iz



WO 2010/143465 9 PCT/JP2010/055867

[0041]

[0042]

[0043]

O LEMRENTWLD, FIREAEAMEERERMEKES OMFS’ (&, HIZIE,
XOERBEMF ERBOBRAETHATES, MLEALAFEL40(L, &
KEMHENSEIRKDIRXUTEH42L, BIRFXF U4 2%EET
AN E, BHREDEUR—ILE41 (41a, 41b) ENBHD,
FEEVR—ILEA41IE, TFTERT 1OZEEREE2 (22, 2b) (X
1RU2ER) [CHESELERARTE15 (15a, 15b) ZBRT
5112, BAABE40ITBEVTI M) Y I ARIZBESIN TN,

BB LAFTE40F, £KRELTIRIKTHY ., BIEECFER1 2 LEEF
TERdEIRESNDS, COBELXAFE 40D LAICEE LR (K
BR) MoBEMREDELERS L, ZOXLZE, BIREE R—ILER4 1 (
41a, 41b) #BBEEBHEITE-T, AL’ ZHRESED, F
Vik—ILEB4 1 (41 a, 41b) ITHVLWTHRAELEEFAEL (La’

b’ ) I, FNFNEUHR—ILEEAL41 (41a, 41b) MOIREHRICHE

H. HIEEAEMMEERRAES OMH S’ OFREITHITIKIEELFARD A
AESEND, T5E, BIEMHMSE X, FASDEHEXL (La’ L
b’ ) IZHLTHAERKEL, TOXRISIZEDW-ERAMRGHONFETRT S, =
DEMBRH NI, BRAPFLEERBASELILSITERATLIEDTH S,

B4IRENBZEDR—ILEFRAVARICINIE, FIEMHES (CERRAR
#E@15 (15a, 15b) ZEATE, FEEBEDOAEREEEERRER
5%Bohd, COKIICEVER—IL (EVR—ILE41) #FALEEL
FiE%xE, ABRMEETE. B, TEVR—ILER] L0 5,

BHE, EVR—ILE4 1 OER. EVR—ILER4 1 ORIK, XBREEHA
wEA40LDMER, TBAFAFE 4O LHIEMHSE LR, XRDEHE (
Bz, BETAE, BEtAE, BHEE) |\ hOXARREMEDHAEDHE
EHh+EEHRETIE. EABEFHE15 (15a, 15b) OWIK, KES (
#]E) FEEH., AETEZD,

RNT, RSITRENDFEEHATSH, MSITIE. M4 LR%. BRE
NTWEWKREOLERAMEERMES DM 5 MBI ESNT-C FEIR 1



WO 2010/143465 10 PCT/JP2010/055867

[0044]

[0045]

2HARENS, ASICRENEELIIC, COCFEKRT1 2D LAITEFH, T4
20LX5 1 ZFRAL-MOBLARES ONEESNA TS,

HIECERLABRES OlF, AEBHDOXFIRS 2Z2FAL., COXHFHEHRS 2D

FER1 2AI0FR@EHEBOTA/DOL2X51 (51a, 51b) M
BaohTWd, H£I/42ALYX51 (51a, 51b) (&, TFTEIR
1T1DREZREB2 (2a, 2b) (BH1RU28H) [CHIESE-RER
BEIE15 (1656a, 15b) ZWATH=-HIT, EXAB/ESIITENT
T rUY I ZRICBESNA TS,

AIREALAFES OlF, KL LTIRIKTHY ., BIEEC FEIR1 2 LEEF
TERdESRESNDS, COBELXAFES ODLAICEE LR (K
BR) NoBENMREDELERS L, ZOXLZE, BIEEY4O0L X5 1
(6la, 51b) #RBAIESHIEITE>T, MEHKITHETTHEL’
(La” 7, Lb" ") #R&ESHESH, HIEEY/2B0L X651 (51a,
51b) Z@BLEXL " (La’ ', Lb' ") [F, #FhFhvas4H0O
LYX51 (61a, 51b) AoRFHRICEH, FIEEAERMEERRFRER
S5DOMF 5’ OREHKFK (RIFRDLAK) OXMNES SN D,

THE, HIEEMME (&, ThodkL’ W (La’ ', Lb’ 7 ) [T
CTHREL, ZOERISICEDW-ERARMANRERT S5, COERKRH
A&, BRASFEEHNEASEDILIICERATIEOTHD, CDKSITL
T, BIEEM¥ S (CEMIBEHE15 (15a, 15b) #HRTE, £EE
EDNAEMEEEREMESNELoNE, CD&IICIA49OL2UX51%
FMALELZEAAEE, ABEBETE, IS, 42000 X&EH] L0

/
o R

rm

[e]

BHE. 470L X5 1OERE. B (BF) | AREBAARESO
EDfElR. BXHFES O LHIREMA S OB, XROEH BIZIL,
RBytAE., BiRE., BHEE) | hOXFREMEOFAEOEEHEE

HHREILIE BEREE15 (15a, 15b) OFIK, XKES (5BEH)
EZEE, ARTES,



WO 2010/143465 11 PCT/JP2010/055867

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

AEBHEICENTE, BRRETEE 1 DRAKS F. £IMEFOALLNE
5 (BH) Shi-EfF%E. BREFHE15& LTRALTLS, LHALEAM
5, hOEEMEIZENTIE., BFRRGIENRRES TEEMNER S 53R
HEFETHLOTHNIE, XHARS (Bh) Shigh-1-EE. RRRG
EHELTRAT A ELTARETH D,

LEDESIC, AEEREODRBRTREE L, BAKRSOAZFIALT
. BRIFERFRICEMBRFHTLIEOTHD, TDH. RXDBERERT
FEDLS%, BEY (VD) 2FERATIBLENGL,

LE=A> T, AEBHEDRERTEE11F, BEREB2OKESEHEE
ERSETE, FOERIZECTaAV RS RAMMETT D ENLEL, IS
ERENMETTHI LM, & T, AERBEORERTEE 1E. B
REBOXZZIOBHENGEVNR D,

BE., AEEBEORRBREE 1(THWVT, TFTERT 1AIZHETS
NTWBHERE (FER) &, KEDEEERMEREKEERZHEDEDTE &
LWL, BIEECFER 1 2O XEMEEERFARKRS ERCHHNSLEEELEDT
£ &Ly,

AERPEDRBERAEE 11T, BBETH 1A, HOEBHEITE L
Tl K58, BER, XEEARSEAREOMOARXTH>TH L,

AERBEORBERIEE 1E, BAXELTERFELEFRATSIE—F
THo1=h, hOEEBECEVLTIE, ARAEXIEAREEZFIALTEH L
LY,

FTt-, MOEBBEICEWNTIE, TEFTEIKR1 12, BEREEEZ2ET S
FERMEEREMBEERTTEEOL, TFTERT 1T RUCFEIRT1 20
WAIZ, RARGNEZEZET SAERERAMELZHRTTH KL,

6L, thOEMEMEIZHRSCFEROAEREEERRABKED—EBEERX
IR L-GHAR (FER) THbH. M6ITREINHEREKS AL, DA
ROXEMNBEH SN THLIEAFHE15 (15a° . 16b° ) #HT S
o BEREAMRFIE15a’ ., 165b’ & BIITREINSHERIEKS &Rk, E

\\\
K[T



WO 2010/143465 12 PCT/JP2010/055867

21TREINDI YV TEREHW2 a, 2béEXEL. AMVES LS, BEL
TW5, EBEAEFHE15a’ ., 15b’ (I, HETEIEYTEREE2 a

2bDEBELICINFSALDICEREL TS, BBITREINSEAES A
(&, BIOARICEBS SNRICEOSOWTRR LEERRFNEET SEME
#E15° (15a’ . 16b" ) ZEAD. COELILEAES AL, K
BICTRENBHERAIRS LRk, RBAF 1 4 ZHRFKRICEMBRSEHLT
b, HH, BERARHEE 15 LSNOES 16, RIITRENSERES (S
HITH87 16 LRAK%. BEERMEEET S,



WO 2010/143465 13 PCT/JP2010/055867

FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

FERIET]

FERODEH
REBNEHERTONEFE 1 ERE.
EEEREEEXMT S MEBMNEIT SN, AIEEE 1 EREAH
F2ERE,

F1EREFEE2EREDHEICNET S, EERAEDES
BUBRARRBL. ZHA.

IS EREB LG RAERE OBICHNMENEEICE LT, Al
HEEREBEIC, MERERI FHIRFREEOARICIERERT S
BRBRTEETH T,

RIEEERD S DG &L —FAH, KB & YRR D ZEHRIR
TORERMEEERMEREEZS L.

R AR RMEERMEN., FEREEE TN TG L, BIRR
@A FERGHRICRARG T SEREOEARTNEEZEL. L&
BET IRBRTEE.

REAMEERAEDSRARFEAA, BOFARIETRIHROLE
SICKYRBRLEERARSNEET HHERE 1 ICRBORRRTESE

W&
Hil

B

5
._H
At

[e]

SERAMEERAEDOSERRFHEA, ER—ILEXICE YK
ENTFERE 1 XF 2 ICRRHDERRTEE.
RERAMEERAEDSERRHEAA, <170 XBRICEY
MRS N=EERIE 1 XIE 20NN 1 HICEBDRBERTEE,
BHREBIAAZEFUOBIREFTHHERE 1~ 40NN 1IEIC
RHOBERRTEE.

BEHREBN, EREOHY TEREBEZELHFEKRIE 1 ~ 5011
HICREHDRBRTEE,
EERMEORBDSFESCRRBNINA FIIVAIEEOHERE 1~
6 DfAINM 1 HICREHEDBRRTEE,



1/5

WO 2010/143465 PCT/JP2010/055867
(1]
15(<5a) 15(<5b)
| | 732
T / ,l :\'/3 ]2
TN\ T 777777 NSNS\ 7777777 - 5
1~ 0 ) QQ 0000N |,
"1 0000 00
s | U N 0 N
(2a) | I [ 1| (2b)11
31




2/5

WO 2010/143465 PCT/JP2010/055867

[E2]

|
Y 6
9 — |1 \J( N 20 (20b)

N
4 —"TT>
ﬁ

20 (20a) ——\_




3/5

PCT/JP2010/055867

WO 2010/143465

[E13]




4/5

WO 2010/143465 PCT/JP2010/055867
(4]
L L
/—/ /—/
47 )(41@ 42 ;(413)
R ) v
4 A | | U 40
/ \§L’ (Lb') / \{L, (La')
/ \ 5
2477411 VNNNNNN 24000V (D)
\\ \\ : = 3 12
(l (J 1-32
15 (15b) 15(15a)
[&5]
L L
"~ 51(51b) /" 51(51a)
52— () () 50
¥—-—"/ r” r” ¥——"‘/ rr rr
/ \<\/L (Lb™) / \§\/L (La”)
/ Y \ / Y \1 5
L4444 01T VNNNNNN £L /440 VNNNNNN (5)
! ! 243 12
| J 132

|

15 (15b)

|

15(15a)



5/5

PCT/JP2010/055867

WO 2010/143465

[E16]




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2010/055867

A. CLASSIFICATION OF SUBJECT MATTER
GO2F1/1337(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO2F1/1337

Minimum documentation searched (classitfication system followed by classification symbols)

1922-1996
1971-2010

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2010
1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2008-304544 A (Sharp Corp.), 1-7
18 December 2008 (18.12.2008),
paragraphs [0037] to [0081]1; fig. 1, 3 to 7
(Family: none)
Y JP 7-64092 A (Sharp Corp.), 1-7
10 March 1995 (10.03.1995),
paragraphs [0025] to [0056]; fig. 1 to 4, 8
(Family: none)

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

15 April, 2010 (15.04.10)

Date of mailing of the international search report

27 April, 2010 (27.04.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




[l B A EpsHfEES PCT,/JP2010,/,055867

A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl.  G02F1/1337(2006. 01) i

B LT ol

A& AT - i/ NRER (HPRRRF 8 (1 PC) )
Int.ClL  GO2F1/1337

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20104
HAS[H E A 28 5 AH 1996—201014F
HAE B EFE AR AR 1994—20104F

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

B SCER D R %
b7 Y — BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER SR I 0 7 B
Y JP 2008-304544 A (3 —7#\&¢k) 2008.12.18, [0 0 3 7] 1—7

—[oos1][¥M1][X3] — [K7] (TZ7IVU—72L)

Y JP 7-64092 A (3 ¥ — 7R &=4E) 1995.03.10, [0025) — [0 1—7
056][X1] — [XK4] [K8] (Z»IVU—721)

7 CHloBEXICLRMBFIEIN TN D, I X7 b7y 2 U —BT A BI A B,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
Ho HEEEFET D50 TIEAR <, BEHOFIIHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
15. 04. 2010 27. 04. 2010
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 2L 3812
AARE®NTT (ISA/JP) B Y
HWHEES100—-8915 -
HERMTAAXENE=TH4%3 5 EIEFEES 03—-3581—-1101 W#HE 3255

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

