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This invention further provides an AM device that has a short response time, a large voltage maintain
rate, a large contrast ratio, a long life, etc. This invention is a liquid crystal composition and a liquid crystal
display device containing the same. The liquid crystal composition includes a specific compound having a
large positive dielectric anisotropy as a first component and a specific compound having a small viscosity
as a second component. The composition may also include a specific compound having a high upper limit
temperature or a small viscosity as a third component, a specific compound having a large positive dielectric
anisotropy as a fourth component or a specific compound having a negative dielectric anisotropy as a fifth

component. In addition, the liquid crystal composition has a nematic phase.
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MYEHXBEECEY ~ EME - BARTRKE - &% - B
Bl - REVBHEY REEHE - REMHEEE -

(0037] MY BEELEGEEBLKEY (1) - 4kEW (2)-
E?m )~ E? () k&YW (5) FHRREELKEY -T &
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BE REARYETSERNY  EXASHMNBEELED -
HEERY AMEILE - HERY BHRSHVEED - B ERERE
S AR B ERERY A - MUERESHMBEAENL
EYRE—SRBEHRENEHENS > ERY ABREXY B -

[0038] ZHE_— WEShUEVHEERYE  UABLEWiEERK
MO EBHRNEIERRETRY - ERABPNER - BT
LEYHNEERERANEZ 2h - R2WERT LR2EARE
MEEFEEEN  SEE/NRE -THRL M SEERBITNK
BN ESILBRNSE 0 (F) BHERE  NERIF -

[0039])
% 2. (LS
&Y (1) (2) (3) (4) (5)
EREE M~L M S~L S~L S~M
RhRE M~L S S~M M~L M
JeEBL B M~L S M~L M~L M~L
NELERERE M~L 0 0 S~L M~LY
LEEEFH L L L L L

1) NMESRAMENERSR @ RRFTEHEIA) -

[0040] ERHSLEVWESHRERY TR > KoM EDGHEK
MR RNEIERROTALE - &Y (1) RENEEEE
Mo &YW (2) BEHEE - e (3) fRELREE > NER
ETRABEE -EWA)BETREE MEARSENMELSARERNE -
&Y (5) REEHTEANNTEER -

[0041] 2= HHERYFHRSNES - ROLEWHRELL
IR HERBETRYE - ERYWHHRSOEER  B—Ro+EZ
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R B—RAERAEERS - B—RAE - RAE D
RS B—RAE RS EESRSENRS  E— RS
RABERD B RO BRI ESRAEARS - B—
RA+ERA+ENRDEARSD - REE— RSB R+
EERAETIRABERS - ERUPHR SN EEAS DS
BB R EERAREE R B RO VB S R
RS -

(0042] BTRBACEARE  B—RSWBRELHBY 3 E
B%LE BTRETHRLAE RESTRERE  E—RAWE
FEILBISH 40 ER%LIT - REMLHISH s ER%EH IS ER
%HIEEE - R I AR S BR%E Y 30 ER %A HE -

(0043] BTRERKE  S-RANEELASH 10 BE%L
b BTEBNESARYE  BRAMBRELSH 60 EE%
BUF o RAEBI LIS 20 BE%EH 55 BB %EE « BEME
IS4 25 BRE%ER 50 BB % HE -

[0044] BTREEREE RESTRERE  B=RAoWE
ELAISH 10 EE% L BSTRENESARS  BERHW
BELBIBY 55 BRWLUT - LENLAISG 10 ER%EH 50
BRI o HENLHISH 10 BR%EH 45 BR%NIEE -

[0045] BTRENELHREE  SERSWRELASHE3 &
B L BTHRETRER  SNESOSELHISH 50 28
BT - REMILHIBY 3 BE%EL 45 BR%NEE - BEK
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FEGIEH 3 ER%EH 40 ER%WHE -

[0046] BTRENESARN EARSWRELFIBHIE
B%P L BTRETREE SARSWRELFIRH 2SER
%L « BEWILFISH s ERE%EH 20 EE%WEE - HEY
FEBIEH S ER%E 15 EE%WEE -

[0047] £ > WRACEVNBREVEBETRT -R' X R°H
THESRE 1 E 12805 BRE 1 E 12 0KEE - EREK 2
Z R2HEE BTRSYEARIAGBENS. » BEH R R R
BBRE1IE RAKE -R-R -RERBIMBRYU L E 128
R BB 1IE RDHREE BE2E ROKE - ELDLELR
REZFANANBE 1 E RYREE REED | BECEEAHTN
ROBE2E RHWERE  BTESHEABRRANBELES B
ERRR-REIRBBRE1E R2NEE STRETREE
RESTHRESE ®WEMR R -RIRBHRE2E 128K
#2-RERBIIHMESHRE 1 E 2HKRE KR 1E 2HKEAE-
BB 2E 2GR BB 2E RNEEE NEED | HEL
REMRIAKBE | £ 12 k%  BTREBENE  KEN R
RREERH1E RDHRE BSTESNESHENSE  BEN R
RRBHH1E 12 URERE  RENSESEARE  LENSK
REH -

[0048) EXEEMEES: HE ZE FE TE KE-CE-
BE REFE BTREMEE  RAENKRERZE RE-T
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B RE - RERE-

[0049] Z4 1 EERERFIMANRENREF S : HFH -
2-BLE 3-BREABTE -S-FRE - -6EOHE - 7-85FE -
REAFE-BRTRENEZAEYE LENHATE 2825 -
3-ENE - 4-FTE - KB S-FRE -

[0050] HEMNKEERS : FEE - Z2&E FREHE - T&EE -
KEE CEE REREE - BTRENE LENREES
HEEREBEZLEE -

[0051] EREERIBER @ Z/FE - I-HHE - 2-WEE - I- T/
B 2-THE - 3-THRE 1 REBE - 2-EE - 3-IEE - 4%
FRE - 1-CRE-2-CHRE 3CRE 4CORE RNES-THRE-
BTERERE LENRERZKRE  I-WHEE - 3-THER 3-
IEE ZERETHN-CH=CH-WEBETBBIKERERI
BE-HRBTREFRESERE R 1I-FEE-1-THE - - REBE -
I-CAEE - 3-RAE 3-CRECENRETGESRABE - B
-THE - 2-RGE  2CRECENGETRESENBR -
BEET  BEHENBEENSIHGE -

[0052] ZE2 1| AERERAMARWBENRESR : 2,2- 24
LHEE ~3.3-2R-2-WIEE - 4.4-ZF-3-THHE - 5,5-2Z8F-4-0%
B 66-ZRES-TRE - BTRERE > LEFB 22-24
LIGESE 4.4-ZF-3- T %E -

[0053] mEjBWIUMABO-1-2K3 > MHm#E NS 2R

ilét
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3-BTESLFEE HEAmMB1IR2 BTHRETREE -
BMEMNBIXK1-nB1-2K3- BTHRETREE » BEHN
B2.-pB1-23KR4-BTHRETREE RKRENDPB2- B
TRENERAREE BENPB3-eB1 2R3 THOXK 1
MAe BIWABIUT - BTREME  HENeR 1 BTR
ELREBEE WENeB2H3 - BTREFHE BENIR O
BTRETREE  BENTH 1.

[0054) Z'R Z WIS EE - HZE - HZEE EFEES
£ BEEE REF_SATFEEE MAn@EZ' k@28
ELIAS_SAEFEEE BTRENE BENZ' R’ HE
2 BTEENERARN BEWZI RZBS_SHFEEHE
EER HZERBEEE - BSTREEE BRENZBHEE .
' BEEg - HZE - BESE RE_SATFEEE - -BTRES
NESXHES BENZB_ATFEEE -ZRZHINBRE
B HZE BESE NETFEEE BTREHE B
HMZRZBEE BTRENERHESY BENZ R I HE
AEEH -

[0055] 22 A B3 B BIIHS 1L4-HBETHE - L4-HEK - 2-5
AR 2,3-T8 L4 EERE - 2,5- T8 -1,4-ER - 2,6-
F-1,4-HFEE - 23,5- S8 -1,4-HEHE - BIE-2,5- 28 - 1,3-71E
fe-2,5-" & - MEMmE-2,5- & - REE-2,6-“&E - BTRSK
BEARE  BENRAXEBE 14-FEERE 2-5-14-HF
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KELEY (1-18) ktkEW (1-23) B9HEE -

[0060] ®ELEY (3) BHES I kEYw (3-1) E4E
7 (3-12) - ZEAEYT  BERBE=ZZIWED 1 EELEY
(3-2)EW(3-4) fLEW(3-5) EW3-6)-LEW(3-9)-
KEHREY (3-12) - BERE=ZRSNEL 2EHLEY (3-2)
RUCEW (3-4)-LEW(3-2) Rtk & (3-5) KB LED (3-2)
k&M (3-6) BIMHE -

[0061] EERLEY (4) RE AN LEY (4-1) EE
W (4-34) - ZEAMEYY BEBFENRINEDS 1 ESLEDY
(4-4)~ fL&W (4-12) - LEY (4-14) - LEW (4-15) - LS
7 (4-17) {LEW (4-18) - thEW (4-23) - fLEW (4-27) - 1k
=Y (4-28) REALEY (4-29)  REBRENRSINELS 28
HEY (4-12) RALEW (4-15)- &Y (4-14) RIEEW (4-27)
EY (4-18) RIALEW (4-24)- L EW (4-18) RILEW (4-28)
&Y (4-24) RIED (4-28) HELEY (4-28) RILED
(4-29) B9HEE -

[0062] BERMLED (5) BE 1 FAANKEY (5-1) EEAE
W (5-19) - ZELEYT BERFARSWED 1EELEDY
(5-1)EYW(5-3) EW(5-4) EW(5-6)-LEW(5-8)>
HELED (5-13) - RERELRSNEL 2EBLEY (5-1)
kIE? (5-6) L&YW (5-1) RAEY (5-13) - hEW (5-3)
kieeE? (5-6) & (5-3) RLEW (5-13) - k&Y (5-4)
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RIS (5-6)  HELEW (5-4) BRUAEW (5-8) @A -
[0063] 275 HERMRERDPEFINDETRE - LER
MY EEERLEY FLELE - BHARRKE - X - BHE
Bl - REUAEY REEKEE - RETHESFE - HR5EB &
f MR R AS R SR BR TR A (torsion angle) BB » M HBE M
LEMHEMRERYF - LEALESYHIHTFRAEEY (6-1) Ef
&9 (6-5) RBERAMESYHNBRELFIRG SEE%LUT - LE
RILEBIE# 0.0l EE%EH 2 EE%NEE -

[0064]
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(6-1)

\ O
O—< >—40 O CoHrs (6-2)
o<

e OO0 64)
> T CeH1s

FCH,

F
C3H701*—06H13 ¢

CH;

(0065] 557 B ik B A SR 9 MUBAET 3 MO EL R T > % 8
TERBMERTAR  TEEZET T AEEIR LIREE
MEE TSR ANBRERSE  MEAECERIRERY
o MEABIBERIR S | E O MEHELEY (1) -
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C(CH3)s
CtHzm—Q-OH 7)
C(CH3)3

[0066] fL&® (7) H BWERMH1-3-5-TH I LERTL
BT7-t8THLEY (7) ARESRNE/ HMHRERKHEER
% TEEERT  MAESER LRBERETRERS
AMBERBRRRHEMEER - BTEGHAMR - EABHRE
EEBIE#H S0ppm AL BRTABRELREE  RERTAREST
[RIBE > MIEABIWEELFISR 600 ppm DIT - TENLHIRE
#9 100 ppm E#5 300 ppm RYHE -

[0067] S/ BERKBINBRELR  “FEFMATEY - FHRRE
MEY ZWTEME - B4 RELEEBRNEZENRE
BIREE - BT ESAMBUR - 30k K B 558 E B #Y B LE
B Soppm UL BTFABRELRAEE  XEFERTAESTRE
B ZSR KBRS ERRBELGI R 10000 ppm BUT - LE
RILE G155 #%5 100 ppm E#7 10000 ppm KIFH -

[0068) B THEESMNZEFE (guest host' GH) WKW TH > MK
BEAREE BERACRECEN_ZAEEE (dichroic dye) ¥
MPRERYF - BFENRELFFHG 0.01 EE%ER 10 EE %Y
HE - BTHLEEE ME_FEYRE FEFEYVRBEER
WEIRIMREARY T - BTESFHARR > BEBNRELSS
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M lppmPlE  BTHLEERAR  HEBSBELLFISH 1000
ppm BUF - LERILLAIFK T 1 ppm EF7 500 ppm EH -

[0069] RTHENRREYWRERMR (PSA) BEHTH » MEER
EREMEDHEMNERD T - REXEALEVHNBREFN IR IGE
Be - FEAMERE  ZRELESY ZBEELEY WNHER -
BEMAEY (SHERS (oxirane) s EHE T £t (oxetane))~ Z
MERFESURGNERNLEY - LENHFERNBEREN
EHENRRENTEY RBRTESHARE  Rethkeyw
WELLFIFRAT 0.05 EEWLE  RTHLEERTE  REMELKE
MHBELL BRI 10 EE%LT - LEMLLFIRH 0.1 EE%E
M2ERE%EE Rt CEWEHERNABRBHTREG - R R
AREGEEFFEBBNEFEETETRS - BUETRENEE
B BEHRBNEEES UREENECBSAERET A BF
* > WREECH R T » PIAIPE R LB ta P ey B £ & (Irgacure) 651
(FEMER BEX (BASF)) - Bi{EE (Irgacure) 184 (FEME
R BHR) ERERE (Darocure) 1173 (FEMEE  BHEIx)
HEREHERSG ENRKEAELESYHNEER - ARSEHBEN
RELLPIFRHT 0.1 EE%ERN S EEWWEE - LENILFIEH 1
HEEWEHIEE%NEE -

[0070] REREUEAEGWH  BTHILEREG  FAUHRMNREG
HE - REMAUEWEERUREZRESIHIB B9 E R InMRE
BT - REMHFBPFREE " (hydroquinone) - FE ¥
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% — @} (methylhydroquinone) ZEHEHE _EBiTEY - 4-85=T
H M ¥ = B ( 4-tert-butylcatechol ) ~ 4- B & E ZF

( 4-methoxyphenol ) « BEMENS ( phenothiazine) 5 -

[0071] 2t HESEDHWERTEETRHA - ZELED
HFAEMNAERER - FIRERTGE - LEW (1) 2FAHH
REFFH 2013-14575 SO MPEBNTEREGK - EYW (2)
SFEHAEFEE 59-176221 SEAMHPLEHN HFERER -
k& (3-12) 2R B BAFFNRHRE 2-237949 AW P LB
FERERK - &Y (4-2) RLEYW (4-8) B2FIH B AEF 5
75 2-233626 SR AP EBM T ERER - hEW (5-1) RIKEY

(5-6)BFAAAHEMBERE 2-503441 SENHP B HV G ERE
B MELBEATE - X (D WtB I NALEYTEHERKRIBER
B ZF (Sigma-Aldrich Corporation) #E - t 5 78L& (7)
SREMAEEEF 3660505 5FRAAES PR BT EKREGH -

[0072] REHBERFENLEYATHAUTEZTLHNT
HERER T HEBE K 1 (Organic Syntheses » #IMBEIL X T HRA
& (John Wiley & Sons, Inc.)) - T HH# K FE , ( Organic Reactions -
BB BAL X F /A F (John Wiley & Sons, Inc.)) " IR S HRE
& ( Comprehensive Organic Synthesis» 5% #& & H i 4\ 5] ( Pergamon
Press)) FIERMBHE (LE)F - HRVEFMHLMNTGE
HUAFT A E B &Y REE - B30 > RS ETERE
& ARFEDINRMELBELRRE -
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[0073] &tk HERVHARETRE AFHENWERYEE
BREMG-1I0CUTHTREE -/ T0CUENEREBEE - LKA
0.07 £ 020 WEIEIHW A BEZMENY - SHEZERYNTHESR
RNEBRFR - ZEARYESHR AM T4 - ZERYBIES
RZEERE AM T - A FEREH RS LEYHILLE] - RE#E
HEGHMOBREELEY RUMBEEL 0.08 £ 0.25 WEE
HXRZREERERY  EMREFEH 0.10 £ 0.30 By & E K
SEMERNERY  ZHEAYITREEFRFIENERY - B
HFEBRFMEREEAEYTREXREEERY -

[0074] EZAEBRHTRAR AM TH - EW AT AR PM TH -

§l<l¥

HEYa AR ESB PC-TN-STN - ECB~ OCB -~ IPS - FFS -~ VA -
FPA SHR# AM TEAER PM T « RESARES TN B -
OCB 3% - IPS Mm% FFS M50 AM T - REA IPS M
5% FFS Mz AM 75451 - o 5 D8 RS - A0 B B L AR -
 BEATFOHIITRES  REFTHEE - BB TSRS
B EBERELEBE - HEBHREBYTE - ATERSE
S -TFT JofF 3% 5 S H9-TFT JE £ - 71 B 34 0 BA 0S8 15
B 28 4 77 4 F 89 10 51 i 48 3 548 ( nematic curvilinear aligned
phase » NCAP) % - SAE AR B ¥ 0 B = HEMBIR 7 4 T 1
RSB (polymer dispersed » PD) HI T4 -
[ 1651
[0075] 50 B GBI HC B A O — 5 e AT BEMEER I - A BB T

I
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ZTHEERGINRS - ARPEEHERES 1 EKTETERES 2
HERYHESY - ZARATLESRERIINERINED 2 &
BRAMBRUWEEY - TIERNLEDEFEHZE LR (nuclear
magnetic resonance * NMR) 5 47% FEREE - MEWIAREK
YRR ERF B TR EHI T EREE -

[0076] NMR 447 : IR FERA M E T F L E ( Bruker
BioSpin) /A & 8% A DRX-500 - '"H-NMR 89 #IEF » R EREHE
A CDCl FRALB B - = | T LL 500 MHz ~ REFXRER 16 X
HMEAEEAITHEIE - AN PEWRESAERE - "F-NMR £
EF > [ CFCL {ER NERAEYE » DIREFH KRB 24 RAETT - %K
IR K EARE P s B E K (singlet): d 22 E & (doublet )
t ZIE=H & (triplet)» q BIgHEIE (quartet) > quin ZE L EIE
(quintet) > sex FEANEIE (sextet)  m Z#E L EE (multiplet) -
br 2T & (broad) -

[0077] SRMEEHST: AEREREERFAHNERN GC-14B
MRS -  ZHERKBHAL (2mLl/min) - FEARRBMLEK
B 280C > Kl (KEBEF/Aimlas (flame ionization
detector > FID)) B EH 300C - #EITHRS L EWHI D BERFEH Z
REMEIHER/AT (Agilent Technologies Inc.) SENFEHE R
DB-1 (EE 30 m- N 0.32 mm- EE 0.25 pm ; EERHEEZ
FERWELSL  BEE)  ZEER 200C TRF 2 28% > L
5°C /min B EEBIFHRE 280°C - B H KRB RN EBE (0.1 EE%)
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®ORE T EFAZRABRRMET - LHFTREBEEFEAHEY
C-R5A BEEHT&ME M (Chromatopac) - REHFE i - FIBHR
HENMBERTERICEDEEENEENREMUREEY
TH &

[0078] HRILWHBHAKNABTEREN CHhE - BTHERS
LEMo B TEANTHEEENS ZRAREERATHE
HY HP-1 (RE 30m- AR 0.32 mm ~ KE 0.25 um) - FHEFRFEL
=] ( Restek Corporation ) B3ER Rtx-1(EE 30 m~ I 0.32 mm ~
BEE 0.25 pm) - K FEE SGE B ME/AE (SGE International Pty.
Ltd) & BP-1 (RE 30 m >~ A 0.32 mm ~ [EE 0.25 um) -
ERBECEDEENEBNEYN  AIEREESREERAENE
MEE CBP1-M50-025( K& 50 m- A 0.25 mm- BEE 0.25 pm ) -

[0079] MBI FHESENREELEWRLLE AT F BT A
MHFEREL - FIAREENRE (FID) REREELESWHIE
EVETRE - REBTEFHEENERILEERBEELE
RIS (EEIL) - A EXNEHNEBMERER R R 2% R
MHEWHNEERERS |- Hib WEELEYHLG (EE%)
ARBIEENERILREL -

[0080] IR : HIE AL R IERS - AR E B A fER
% - QB ESYRRER > BEHEZLEY (15 EE%) BER
B (85 EE%) PREMAEARAR - BBEHAEMES
HME - FIAAEEREHCEWOIREE - (S #E) = {((EEW
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BIEM) -0.85x (BRAEHBEM)} /0.15 - EREXLLBIT > B
M O(RERSE) R 25T TR BeSWERBRARILEBILL 10
EE%: 0 EEB% SEE% IS EE% -1 HE%: 99 EE%N
JEF#E - AN HEERREEASYHEAN LREX - XE
FREME HE  URNESHEMERE -

[0081] A THRBESE - RAOKEVHIILPAIRUER%RR -

csH—~ )— )-CN 24%
CsHi— ) )-CN 36%
CrHis< ) )-CN 25%
CsHi—< 4 )~ )-CN  15%

[0082) WHIE A& FIA TR AGERETRHERNEE - ZBEHE
KREETHBHEANEFEAEMEZEGE (Japan Electronics and

Information Technology Industries Association ; DA T8 JEITA )

Fregsa B8 ©Wy JEITA f2# (JEITA-ED-2521B) HE &I T ~ B
EEMLMEMHMAEN AE- AREIER TN T L RLEFKE
82 (thin film transistor » TFT) o

[0083] (1) MFMEK ERERE (NI: C): REHEREEME
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) R B 5 25 B O PN BVIR _E BB S B 1°C /min KO EESE AT
2o HiERAEN—HoERIEELCERARMREBERNERE -
[0084]  (2) AFIMEH FIRBE (Tc: C): HABMFENR
BB KB T » 5 0C ~ -10°C + =20 ~ -30C R-40°C KM B &
HEE 10 Rk BERSAE - A4 ERER-20C THATIA
HRIE - TR -30C TR RIS BYIAER - 1§ Tc BMB <
-20°C -

(00851  (3) FhEE (BBAREHEE : n: M 20C FHIE 5 mPass):
EREAENE EROERA TSN E B Mt -
[0086]  (4) B:fF (HEEBEEEE : yl: Y 25C FHIE ; mPass):
fi 8 M.% 3£ ( M.Imai )% A #9" 5> F &% 88 B2 % 5 ( Molecular Crystals
and Liquid Crystals) ; 25 259 Hi585 37 H (1995) FEHBHELHY FER
EEATHEIE - NBEAS 0°H 2 MIHEERWEE (MR 8
5 um B TN STAECRBOARES - WHTTHR 16 VE 19.5 VHE
0 BL0.5 VB B HE B e e AR B - R HEANEERE 0.2 Bk o LI
B | FERE CEVIEE: 028%) ERENEE (28) &
Wi RN - B E AN E & W RBE R ( transient
current) RJIE{EE YR (peak current) K IEfERFME (peak time) o FH
S EEE MS S BRI RIS 40 EREWTER (8)
KEEEEEENE - FHEFEEON AR ERE R
FEE T R EN T FB TR RRN BT RS -

[0087] (5) kBHRAEM (FTHESERME An: R 25CT
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W) BREES 589 nm 893 - FIRZEE 8 L REE RK
BB B 47 S ST RGE AT - 6 R A0SR 1 — 8 7 M
WS T I E R b - I B S n || RAEAROLRY H O B R T 1
7517 B S T 52 - 97 B 5 L R TE (RSB MO 75 1 B R T TR T
METBISE - HEBE I R ER AR An=n || -0 L R TFREH -
[0088] (6) AMEA&[EEM (Ac: 1 25C FHIE ) 14 2SR50
HEARERIFE (ETRIR) B 9 um HIBEAS 80 EH TN T
BB - BT IIEZSE (10 V- 1kHz) > 2 Bop 2 W
AFHRMF RGN RS (el ) BT HIEMEZS (0.5V -
1 kHz) 2 BRBEREAFHEHTANNEEH (e1)- B
Ae=e || -e L BT ACEH B B4 1 RSB E -

[0089] (7) EGMRMEME (Vth: % 25°C FHIE i V) : HERE{E
A TR AR A S RS LCDS100 WA S - KEBHE
B o 1 2 SETEEIRERIRE (ETRIR) £ 0.45/An (pm) HIHF
£975 80 EFAYE M EE M (normally white mode) By TN Jo
SIS - BT AGIEERE (32 H - ERE) L1002V S
B B0V EEMMRIIE 10 Ve K B EE S TR
S BEBATANNER - R EBCRENRAREBES
100% » HEBHAESBISBBES %N EE-BBEE -
R R B BT 0% EERET -

[0090] (8) EEEMRISE (VHR-1: 1 25C FHIE %) HE
b PR TN 774 L R B 5 B T L 2 SR8 S A0 40 P
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(BETHRKR) B 5pm- INARKR - AR RETELNR
BB T EE - B TN TEBMIREER (5V - 60 %)
RIEE - FHASERERISE 6T EVCHBZENERNER > X
HEMEHFERGRE#EBCRHNESE A- B B BRAER
ROER - EBRRFREHEE ABERNEE BHEFERRKEKR-

[0091]  (9) BEEAREFE (VHR-2: R 8OCTHIE : %) BT
OB 25C TR 80°C THEITHZELIA » DA EWREF KB E
BERRFR - KK/ AMEL VHR-2 KKK -

[0092] (10) BEERHEFHR (VHR-3: A 25CTHEIE : %) : R
HRNBRER AEEBRER  RFEHENENBESE - @€
FEMAN IN THEEREERERE B ETHIKRE 5 pm -
REZETHEFEABREK  BHEX 20 28# - LERESBKERE
USH-500D( 4R ( Ushio ) E#SLE ) A HENIFEHRIFRS 20cm -
VHR-3 HIEH - R 167 ERDCHBEFRERNER - EH AN
VHR-3 il B RN REE KB EM - VHR-3 B{ER 90%LL
EEERS IS L -

[0093]  (11) ERER{RFFZH (VHR-4: fA 25CTHIE ; %) #
EAEHEKR TN JTTHER 80CHERIEAME 500 NNk > BlE
ERRRE  RTEHHANRBENE - VHRAWAEF > R 16.7E
PHBEMZERNER - B A VAR-4WERMHAREFT K
HIRRE M -

(0094  (12) EFERFR (v R 25C THEIE : ms): BIERFEFEH
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ARZEBEFREOEREATRER LCD5100 B ES - XERFER
1B - BRI S (Low-pass filter) BER 5 kHz o 1 2 SR E
AR (ETER) B 5.0 um EHEAR 80 ENEEHRGER
( normally white mode ) #J TN ST K AR - HETHRIIE
B (60 Hz~5 V058 ) 1F - BEESRHITHEREE
HAIEZATHNAE BIIHEFIGARRBERRK 100% > Zt
ESR/IRHRBZERE 0% - EFAKRE (1 : rise time: E¥) &
EBERE 90% B 10%F7THEMRRE - TRERM (of: fall time
ZH) REBEH 10%2LS 90%AEEMNRR - BEREER
LDUFrit F SRR E AR R T REMZARER -

[0095]  (13) BEMEHES (K: K 25CTHE : pN) * HER
FA 17 H ¥ ( Yokogawa-Hewlett-Packard ) & {3 B R4 & & & Y
HP4284A B LCR &f - 1* 2 SR AR TP ( BT R ) & 20 pm
HKFERATEFRFBRARE - HBTHEN 0 REFE 20 RKFE
W BEREEAUREMER - £/ "HREEEFM I, (HHT
Zyrit) £ 75 B (2.98) X (2.101) KEAHENHES
& (C) EEmER (V) WEETHS » B3 (2.99) #F Kl
R K33 WIfE - MR AT " REEEFM, 5 171 Eryst (3.18)
g FEABFREN K11 K& K33 WERED K22 - BEEBES
DAl 7 sk #Y K11~ K22 & K33 By R ERRR -

[0096]  (14) LEEEFH (p: FA 25C THIE : Qem) : R B fHE
MASEFEARK 1.OmL - %?&ééﬁﬁ@ﬂuﬁ%ﬁ%@ (10V) #lzE
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10 M EBEFER - B TXNRKEHLILER - (LLEHE) = {((BEB)
x (FHENEAR)) /{((EWRBW) x (EEHWNEEH)) -

[0097]  (15) SRfEEiEE (P MEWTHEIE : um) - FIEETER
FIABLAREIE - 2R "HAEE ) 5 196 H (2000 EHT > A
F) REABREAEZERPETD  REBRTHE 2 /\B% > FAR
YeEME (ER (Nikon) (B) > Bi% MM40/60 R%]) KEE
[ g8 8% (disclination line) HJRIME (d2-d1) - SEfEETEE (P) BAR
BRERETHAERTRE 0 BT RAREH - P=2x(d2-d1 ) xtanb -
(0098  (16) ‘GBS EKINEEE (eL s R 25CTTHE): B
2 R WMERAER (BTHER) B 9um BHE AR 80 A TN
TR HBRABE - WZTHERIMEZE (0.5 V-1 kHz) > 2 8%
HEBED TREM SR NEEH (eL)-

[0099] ERFITELEMRENTRE IWESR  FIATHEXK
Rn-R3IF 8 IAMRCEFHNVIIBEESKABR - 61
RERBROFEIMANRFE LSRR ELEE - (-) WEHRE
SHMBBEELEY MEELEYWHLLES (BHX) BER
BEERYVHNEENEERET SR (EE&%) - Rk BMERYK
" E -

[0100]
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I %3 pEImNCAYRRLSE

R-(A)-Z,—++-Z,~(A,)-R’
1) AkmEl R- R 4) BmEmi A E
CrHaone1™ n-
CoHaniO- n0- — - H
CmH2m+IOCnH2n_ mOn-
CH,=CH- V- o O
C,Hypsy~CH=CH- nv- O
CH,=CH~C,Hy,~ Vn- o
C, Hapms1~CH=CH~C,Hp-  mVn- —G dh
CF,=CH- VFF-
CF,=CH-C,Hy,~ VFFn- O 5
F-C.Hy— Fn-
2) HhiEt -R e F
~C,Hpp1 -n O— B(F)
-0C, Hzp41 -On R
~CH=CH, -V —2 — B(2F)
~CH=CH-C,Hani -Vn
~C,H,,~CH=CH, -nV £
- C Hy-CH=CH-CHypsy -nVm BFF)
-CH=CF, ~VFF q
~COOCH; ~EMe
-F -F R
—Cl -CL —Q- B(2F 5F)
-OCF, ~OCF3
-CF, ~CF3 0
-CN -C —{0% G
~CF,0CF, -XCF3
3) BEE; -7 - st N
-CHy- 2 )’ Py
-C00- E {N
-CH=CH- Y R F
-C=C- T —G B(2F 3F)
-CF,0- X
-CH,0- 10
5) Rithl |
Bl 3-HH-V1 B2 3-BB(F)B(F.F)-F
F F
F
#13  4-BB(F)B(F,F)XB(F,F)-F B4 5-GB(F,F)XB(F)-XCF3
FF F F F
C,,HSCFZOQ—F C5H,1~<:Z >—<i%cao‘<i>fcl=zocr=3
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[0101] [EE®&HI 1]

HBIR AR 1996/11897 5% th 3B /R B AH B W) 32 12 E HE B 39
(AR 28) RBBFZERWEELEY (4) BEE (1) B
&/ o RIS RN T AT

3-HBXB(F,F)-F (4) 3%
5-HBXB(F,F)-F (4) 8%
3-HBXB-OCF3 (4) 5%
2-HBB(F)-F (4) 8%
3-HBB(F)-F (4) 8%
5-HBB(F)-F (4) 16%
5-HB-F (4) 6%
7-HB-F (4) 6%
5-HHB-OCF3 (4) 8%
3-H2HB-OCF3 (4) 8%
5-H2HB-OCF?3 (4) 8%
3-HH2B-OCF3 (4) 8%
5-HH2B-OCF3 (4) 8%

NI=84.9°C ; An=0.101 ; Ae=5.5; Vth=2.12V ; n=16.6 mPa"s.
(01021 [Eh&k @l 2]

HHAZFFE 2013-14575 SRA P BAWEAR Y HRIBE
Hfl 12 - RBEBZIERWEELEY (1-1) £EW (1-7) 4k
&Y (3-10)~ L&Y (3-11) k& (4)> BFEE (n) B&R/ -
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ZAE R MBI R R0 T A

3-HHXBXB(F,F)-F (1-1) 3%
3-BB(F)XBXB(F,F)-F (1-7) 3%
5-HB-F (4) 12%
6-HB-F (4) 9%
7-HB-F (4) 7%
2-HHB-OCF?3 (4) 7%
3-HHB-OCF?3 (4) 7%
4-HHB-OCF?3 (4) 7%
5-HHB-OCF?3 (4) 5%
3-HH2B-OCF3 (4) 4%
5-HH2B-OCF3 (4) 4%
3-HHB(F,F)-OHCF2 (4) 4%
3-HHB(F,F)-OCF3 (4) 5%
3-HH2B(F)-F (4) 3%
3-HBB(F)-F (4) 7%
5-HBB(F)-F (4) 7%
5-HBBH-3 (3-10) 3%
3-HB(F)BH-3 (3-11) 3%

NI=87.2°C ; An=0.092 ; Ae=5.5; Vth=2.21 V ; n=15.9 mPa"s.

[0103] [HHEH 1]

3-BB(F)XBXB(F,F)-F (1-7) 3%
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3-BB(F)XB(F,F)XB(F,F)-F (1-7) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 2%
3-HH-V (2) 39%
3-HH-V1 (2) 4%
V-HHB-1 (3-4)  11%
V2-HHB-1 (3-4) 4%
1-BB(F)B-2V (3-6) 2%
3-BB(F,F)XB(F,F)-F (4-18) 15%
3-HBBXB(F,F)-F (4-23) 9%
3-HBB(F,F)XB(F,F)-F (4-24) 8%

NI=80.7C ; Tc<-20C ; An=0.102; Ae=7.3; Vth=1.52 V; n=13.4

mPa:-s.
[0104] [EHEH 2]
3-HHXB(F,F)XB(F,F)-F (1-1) 3%
3-BBXBXB(F,F)-F (1-7) 4%
3-HXB(F)XB(F)B(F,F)-F (1-8) 3%
5-BB(F,F)XB(F)B(F,F)XB(F,F)-F (1-23) 4%
3-HH-V (2) 30%
3-HH-V1 | (2) 10%
3-HB-02 (3-1) 5%
3-HHEH-3 (3-3) 4%
3-HHEH-5 (3-3) 4%
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V-HHB-1 (3-4) 7%
V2-HHB-1 (3-4) 4%
3-HHXB(F,F)-F | (4-4) 1%
3-HGB(F,F)-F (4-6) 5%
5-HGB(F,F)-F (4-6) 4%
3-BB(F,F)XB(F,F)-F (4-18) 4%
3-GBB(F)B(F,F)-F (4-22) 2%

NI=87.4C ; Tc<-20°C ; An=0.086; Ae=4.8: Vth=1.90 V:n=13.9

mPa-s.
[oros] [E B 3]
3-HHXBXB(F,F)-F (1-1) 4%
3-GHXB(F,F)XB(F,F)-F (1-3) 3%
5-HBBXB(F,F)XB(F,F)-F (1-15) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 4%

3-B(F)B(F,F)XB(F,F)XB(F)B(F.F)-F  (1-28) 4%

3-HH-V (2) 31%
3-HH-V1 (2) 14%
VFF-HHB-1 (3-4) 5%
VFF2-HHB-1 (3-4) 5%
3-HBB-2 (3-5) 4%
5-B(F)BB-2 (3-7) 3%
5-HBB(F)B-3 (3-12) 3%
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5-HXB(F,F)-F (4-1) 5%
3-HHB(F,F)-F (4-2) 3%
5-HHB(F,F)-F (4-2) 3%
3-HBEB(F,F)-F (4-10) 3%
3-BB(2F,3F)BXB(F,F)-F (4-34) 3%

NI=90.6°C ; Tc<-20C ; An=0.100; Ae=5.8; Vth=1.81 V: n=14.0

mPa-s.
[0106] [EHEH] 4]
3-BB(F)XBXB(F,F)-F (1-7) 4%
4-HHB(F)XB(F,F)XB(F)-F (1-10) 3%
5-HHB(F)XB(F,F)XB(F)-F (1-10) 3%
3-BXBBXB(F,F)-F (1) 4%
3-HH-O1 (2) 5%
3-HH-V (2) 29%
3-HH-V1 (2) 8%
V2-BB-1 (3-2) 8%
V-HHB-1 (3-4) 7%
V2-HHB-1 (3-4) 3%
2-BB(F)B-3 (3-6) 5%
2-BB(F)B-5 (3-6) 3%
3-HB(F)HH-2 (3-8) 5%
3-HHEB(F,F)-F (4-3) 4%
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3-GB(F)B(F)-F (4-11) 5%
3-GB(F)B(F,F)-F (4-12) 4%

NI=86.6C : Tc<-20C s An=0.104; Ae=2.7; Vth=2.10 Vi n=13.2

mPa-s.
[0107] [EHEHI 5]
3-dhHXB(F,F)XB(F,F)-F (1-2) 3%
5-HBXB(F,F)XB(F,F)-F (1-4) 3%
5-HBBXB(F,F)XB(F,F)-F (1-15) 4%

3-B(F)B(F,F)XB(F,F)XB(F)B(F,F)-F  (1-28) 3%

2-HH-3 (2) 5%
3-HH-V (2) 29%
4-HH-V1 (2) 4%
5-HH-V (2) 4%
1-BB-3 (3-2) 8%
3-HHB-01 (3-4) 5%
3-HHB-1 (3-4) 4%
3-HHB-3 | (3-4) 4%
1-BB(F)B-2V (3-6) 4%
3-BB(F)B-2V (3-6) 5%
3-HHEBH-5 (3-9) 3%
3-HHXB(F,F)-CF3 (4-5) 4%
5-GHB(F,F)-F (4-7) 3%
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3-BB(2F,3F)-02 (5-4) 5%

NI=85.27C ; Tc<-20C ; An=0.106; Ae=2.4; Vth=2.14 V; n=13.2

mPa-s.
[0108] [EHEHI 6]
3-HHXBXB(F,F)-F (1-1) 2%
4-HHXBXB(F,F)-F (1-1) 3%
4-HXB(F)XB(F)B(F,F)-F (1-8) 3%
5-HXB(F)XB(F)B(F,F)-F (1-8) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
4-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
3-HB(F,F)XB(F,F)XB(F)B(F,F)-F (1-25) 3%
3-HH-V (2) 15%
3-HH-VFF (2) 20%
5-HH-VFF (2) 5%
7-HB-1 (3-1) 4%
1V2-BB-1 (3-2) 4%
V-HHB-1 (3-4) 9%
V2-HHB-1 (3-4) 7%
3-HBB(F,F)-F (4-8) 3%
5-HBB(F,F)-F (4-8) 3%
2-HBEB(F,F)-F (4-10) 3%
3-BB(F)B(F,F)-F (4-15) 4%
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101-HBBH-5 (-) 3%

NI=83.7C : Tc<-20C ; An=0.103; Ae=6.3: Vth=1.63 Vi n=14.5

mPa-s.
[0109) [E MBI 7]
3-HHXB(F,F)XB(F,F)-F (1-1) 3%
3-BB(F)XBXB(F,F)-F (1-7) 3%
3-BBXBXB(F,F)-F (1-7) 3%

3-dhB(F,F)B(F,F)XB(F)XB(F,F)-F (1-16) 3%

3-HH-V (2)  33%
1V2-HH-1 | (2) 5%
1V2-HH-3 (2) 3%
V-HHB-1 (3-4)  11%
V2-HHB-1 (3-4) 8%
5-HBBH-3 (3-10) 3%
5-HB(F)BH-3 | (3-11) 3%
3-HB(F)B(F,F)-F (4-9) 4%
V-HB(F)B(F,F)-F (4-9) 5%
3-GB(F,F)XB(F)-F (4-13) 4%
3-GB(F,F)XB(E,F)-F (4-14) 4%
3-HBBXB(F,F)-F (4-23) 5%

NI=90.0C ; Tc<-20°C ; An=0.095; Ae=5.6: Vth=1.83 V:n=14.8

mPa-s.
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[0110] [E B 8]

3-GB(F)XB(F,F)XB(F,F)-F (1-6) 3%
3-BBXBXB(F,F)-F (1-7) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
3-HH-V (2) 28%
3-HH-V1 (2) 8%
F3-HH-V (2) 3%
V2-BB-1 (3-2) 8%
VFF-HHB-1 (3-4) 5%
V-HHB-1 (3-4) 5%
V2-HHB-1 (3-4) 5%
V-HBB-2 (3-5) 6%
1-BB(F)B-2V (3-6) 4%
2-BB(F)B-2V (3-6) 5%
3-BB(F)B(F,F)-CF3 (4-16) 3%
3-BBXB(F,F)-F (4-17) 5%
3-GB(F)B(F)B(F)-F (4-21) 3%
5-HBB(F,F)XB(F,F)-F (4-24) 3%

NI=88.0C ; Tc<-20°C ; An=0.123; Ae=4.5; Vth=1.94 V; n=11.0

mPa-s.
(0111 [E A 9]
3-dhBXB(F,F)XB(F,F)-F (1-5) 4%
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3-HXB(F)XB(F)B(F,F)-F (1-8) 4%
5-HHXB(F)B(F)XB(F,F)-F (1-19) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
3-HH-V (2) 30%
3-HH-VI (2) 10%
F3-HH-VI (2) 5%
1V2-BB-1 (3-2) 9%
V-HHB-1 (3-4) 1%
V2-HHB-1 (3-4) 6%
V-HBB-3 (3-5) 3%
3-GB(F)B(F,F)XB(F,F)-F (4-27) 3%
3-BB(F)B(F,F)XB(F,F)-F (4-28) 3%
V-HHB(2F,3F)-02 (5-6) 5%
3-HBB(2F,3F)-02 (5-13) 5%

NI=93.9C ; Tc<-20C ; An=0.106; Ae=2.9; Vth=2.09 V:n=13.8

mPa-s.
(0112) [% & 10]
3-HHXBXB(F,F)-F (1-1) 4%
3-BB(F)XB(F,F)XB(F,F)-F (1-7) 3%
3-BXBXBB(F,F)-F (1-9) 3%
5-GB(F)B(F,F)XB(F)XB(F,F)-F (1-17) 3%
3-HH-V (2) 26%
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3-HH-V1 (2) 8%
4-HH-V (2) 10%
5-HB-02 (3-1) 4%
7-HB-1 (3-1) 5%
1-BB(F)B-2V (3-6) 3%
3-BB(F)B-2V (3-6) 5%
3-HHEBH-4 (3-9) 3%
3-BB(F,F)XB(F,F)-F (4-18) 6%
3-HHBB(F,F)-F (4-19) 3%
5-HHBB(F,F)-F | (4-19) 3%
3-HHB(F)B(F,F)-F (4-20) 3%
3-HBBXB(F,F)-F (4-23) 4%
3-BB(2F,3F)XB(F,F)-F (4-31) 4%

NI=85.4C ; Tc<-20°C ; An=0.102; Ae=4.8; Vth=1.91 V; n=14.8

mPa-s.
[0113] [EHEHI 11]
3-HHXB(F,F)XB(F,F)-F (1-1) 4%
3-HHXBXB(F,F)-F (1-1) 4%
3-BB(F)XBXB(F,F)-F (1-7) 3%
5-HBBXB(F,F)XB(F,F)-F (1-15) 3%
3-HH-V (2) 30%
3-HH-V1 (2) 10%
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V-HHB-1 (3-4)  10%
V2-HHB-1 (3-4) 8%
1-BB(F)B-2V (3-6) 4%
2-BB(F)B-2V (3-6) 3%
3-BB(F)B-2V (3-6) 4%
3-BB(F,F)XB(F,F)-F (4-18) 8%
4-GB(F)B(F,F)XB(F)-F (4-26) 4%
3-BB(F,F)XB(F)B(F,F)-F (4-29) 5%

NI=94.7C : Tc<-20C ; An=0.117; Ae=5.5; Vth=1.85 V. n=10.1

mPa-s.
[0114] [EHA 12]
3-BB(F)XB(F,F)XB(F,F)-F (1-7) 4%
5-HBBXB(F)XB(F,F)-F (1-15) 4%
3-HB(F,F)XB(F)B(F,F)XB(F,F);F (1-20) 3%
5-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 2%
3-HH-V (2) 20%
3-HH-V1 (2) 15%
4-HH-V (2) 5%
V2-BB-1 (3-2) 6%
3-HHB-1 (3-4) 6%
V-HHB-1 (3-4) 8%
V2-HHB-1 (3-4) 6%
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2-BB(F)B-3 C(3-6) 6%
2-BB(F)B-5 (3-6) 6%
5-BB(F)B(F,F)XB(F,F)-F (4-28) 3%
3-B(2F,3F)BXB(F,F)-F (4-32) 3%
3-HB(2F,3F)BXB(F,F)-F (4-33) 3%

NI=93.5C ; Tc<-20C ; An=0.117; Ae=3.5; Vth=2.05 V: n=12.0

mPa-s.
(01151 [EHEH 13]
3-BXBXBB(F,F)-F (1-9) 2%
5-BXBXBB(F,F)-F (1-9) 3%
5-BB(F)B(F,F)XB(F)XB(F,F)-F (1-18) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 2%
4-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
5-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
3-HH-V (2) 34%
3-HH-V1 (2) 11%
V2-BB-1 (3-2) 6%
V-HHB-1 (3-4) 10%
V2-HHB-1 (3-4) 7%
V-HBB-2 (3-5) 8%
3-BB(F)B-2V (3-6) 5%
5-BB(F)B(F,F)XB(F)B(F,F)-F (4-30) 3%
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NI=94.1C ; Tc<-20C ; An=0.114; Ae=4.2; Vth=1.97 V:n=10.8
mPa-s.

[o116] [EHEHI 14]

3-dhHXB(F,F)XB(F,F)-F (1-2) 3%
4-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 2%
5-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
5-BB(F,F)XB(F)B(F,F)XB(F,F)-F (1-23) 4%
2-HH-3 (2) 12%
4-HH-V (2) 12%
4-HH-V1 (2) 3%
5-HH-V (2) 10%
1-BB-3 (3-2) 4%
1-BB-5 (3-2) 6%
V-HHB-1 (3-4) 11%
V2-HHB-1 (3-4) 8%
5-HBB(F)B-2 (3-12) 3%
3.BB(F,F)XB(F,F)-F (4-18) 9%
3-HBBXB(F,F)-F (4-23) 6%
4-BB(F)B(F,F)XB(F,F)-F (4-28) 4%

NI=79.5C ;s Tc<-20C ; An=0.105; Ae=7.0; Vth=1.55 V:n=14.8
mPa-s.

[0117] [HHEHI 15]
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EEHFEI%%U B

I —fEREERY EeF&8 (1) IRANALESYHE
HINED I BELEDERE—RST UREER (2) FiERRY
CEVHWEETHNED | BAESYERE RS  MAEFRYT
iEI

X6 X7
F X!
R1 Z1 F 1
M@
X8 i
X2

R (D ER(2) F REBBE1E 20KE BE1E
R2WEEE  RERHE2E 2WAEE S PR B IMSHKRE L
EREOKE BRBEIEDLRHKEE BE2E 2HGE - EH
1 B RERRAANARERE 1 £ 2HNKE - KEBEES 1 BAELN
EANANBRE2E RPHBE  BAKRBRILMES 14-HE2
B L4A-BEE - 2-F-14-HEE - 2,3-2ZH-14-HFEE - 2,5-2F
-LA-RIERE ~ 2,6- 2@ - LA-REE - 23,5-ZF-14-HEE - BiE
22,5-T B~ 1,3-TIERE-2,5-T 5 - U4 E-2,5- T B - K 2,6
CEIZRZBIMBESE  MZE - MZBE EEEEE -
HESE NEF_AEFEEE mEBZ RjEZ2HOED 1H
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BECAEREEE X XXX R X HIHBEAREA Y
B £ Z0 | AESNRFANANBE 1 E ROKE B4
| EERREFNANBE | E RAKERE NEEL 1 HER
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LIQUID CRYSTAL COMPOSITION AND LIQUID CRYSTAL

DISPLAY DEVICE, AND USE OF LIQUID CRYSTAL

COMPOSITION
[EMrEE]

[0001] ABHEEERN—EBERAERY  SFXEARYOBEE
BERTHE LHARRNEZHESRRENEEERY » UK
EEZMERMHERFEHERS] (twisted nematic » TN) ~ XERHE
# i (optically compensated bend » OCB) + #£ E ¥J#2 (in-plane
switching » IPS) ~ 8 #&#¥J# (fringe field switching » FFS) + B
HEIGREXKER MR (field-induced photo-reactive alignment >
FPA) WIRAI EBIERE (active matrix » AM) JTfF -

CH:EST D

[0002] W&&ERTHETF » BERBES FHBRIEEIN (operating
mode) K5 4E 5 : #H#® (phase change » PC) ~ HHE#HF| (twisted
nematic * TN) - FB 8 "%/ (super twisted nematic » STN) » E &
2375 (electrically controlled birefringence * ECB) ~ X2 {E 8
#h ( optically compensated bend * OCB) + 3t H 4] #1 ( in-plane
switching » IPS) « EEEIM ( vertical alignment » VA) - B &8 4]
#1 ( fringe field switching » FFS ) - EH B E X K E K &
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[0059) %A > "RHEBENKILEY  BENKS? (1)
BHE2FARHEEW(1-DEAEGY(1-28)-ZELGHT
RESE—RINEL 1EREALEY (1-4) LEW (1-6)-
& (1-7)- kEW(1-9) - kEW(1-10)-LEH(1-8) -
kEwW(1-12)- kEaW(1-14)- LEB(1-15)LE5H(1-17)-
LEW(1-18)- fEW(1-20) kEW(1-23)-LEH(1-25)"
&Y (1-27) - KEAREY (1-28) RERE—RINED
2EBLEY (1-4) RikEW (1-6) kEW (1-4) RIS
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3-dhBXB(F,F)XB(E,F)-F (1-5) 4%
3-HXB(F)XB(F)B(F,F)-F (1-8) 4%
5-HHXB(F)B(F)XB(F,F)-F (1-19) 3%
3-HB(F,F)XB(F)B(F,F)XB(F,F)-F (1-20) 3%
3-HH-V (2) 32%

: 3-HH-V1 (2) 8%
F3-HH-V1 (2) 5%
1V2-BB-1 (3-2) 6%
V-HHB-1 (3-4) 9%
V2-HHB-1 (3-4) 7%
V-HBB-3 (3-5) 3%
2-dhBB(F,F)XB(F,F)-F (4-25) 3%
3-BB(F)B(F,F)XB(F,F)-F (4-28) 3%
3-HHB(2F,3F)-02 (5-6) 5%
3-HBB(2F,3F)-02 (5-13) 5%

NI=96.7C ; Tc<-20°C ; An=0.104; Ae=2.5; Vth=2.12 V: n=14.7
mPa-s.
[0118) PEEEHI | BB 2 WARWIBBEERE (n) S 15.9
mPa-s & 16.6 mPa-s - 53— - EHH | ZEMEH 10 KWEARY
BT E RS 10.1 mPa-s X 14.8 mPa-s - 40 > BEHLEA) 1 A94E
R REFINERYES WEREE - Bt SR84
BPENRSERY RS ERISE -
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COMPOSITION
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% 103135598 BP X REMBIREES EER#104E 1A 208
€39

This invention further provides an AM device that has a short
response time, a large voltage maintain rate, a large contrast ratio, a
long life, etc. This invention is a liquid crystal composition and a
liquid crystal display device containing the same. The liquid
crystal composition includes a specific compound having a large
positiv¢ dielectric anisotropy as a first component and a specific
compound having a small viscosity as a second component. The
composition may also include a specific compound having a high
upper limit temperature or a small viscosity as a third component, a
specific compound having a large positive dielectric anisotropy as a
fourth component or a specific compound having a negative
dielectric anisotropy as a fifth component. In addition, the liquid

crystal composition has a nematic phase.
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