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The invention provides a liquid crystal composition, which satisfies at least one of the following
characteristics or has a proper balance between at least two of the following characteristics: a high upper
limit temperature of a nematic phase, a low lower limit temperature of the nematic phase, low viscosity, a
suitable optical anisotropy, a large dielectric anisotropy, high resistivity, high stability to ultraviolet rays,
and high stability to heat. The liquid crystal composition of the invention contains a specific compound
having a large dielectric anisotropy as a first component, contains a specific compound having low viscosity
as a second component, may also contain a specific compound having a high upper limit temperature or low
viscosity as a third component, contains a specific compound having a large dielectric anisotropy as a fourth

component, and has a nematic phase.
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S EYT  BREBENRANEL | ERLEY (45 I
&1 (4-11) LAY (4-12) LE (413~ LEY (4-15) -
& (4-16) fLEY (4-20) LAY (4-23) AL B (4-25) -
HEBENRANED 2EBLEY (4-12) RIAEY (4-23) -
Q@ o (413) BRAAW(4-16) LY (4-15) BALEH (4-16) -
L am (4-16) BALEY (425 a9 (4-20) BALEY (4-25)
REW (4-23) RALEH (4-25) BIHE -
(00571 %575 > BAIRAF AR DR IYET R - HiER
MBS REEAEY « PALE  EARRKE - 6% - BE
B REVAEY  RAEBE  REHHEE -
BT | R 5 Y USRS HE R T 4744 ( torsion angle ) #9 E 89
@ riEERLAMEIRERYT - KEL AT B LS
W (5-1) BLEY (5-5)  HBEMRLSVHBELSY 5 &
UL - RN ELFISY 0.01 ER%EY 2 EE%HTE -

[0058])
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HsC
HaC CHy
HAC CHs
0 (6-1)
H

)L .
CgH47” O
CeH13

\ @)
O_Q—«O—< >—-’<CO) _<E:6H13 52)
C

Hs

et OOy -
H,C ‘

F
st~ O~ O~Cpo (5-4)
CeH13
e L

CHj

F

CSH7°1*—CGH13 &9
3

CH

[0059] R TESIEMARHWIMAAMEERILERYN FEZE @
BTEBTHERFHEMRR  NMER=RT > MWHEREIR LR
BRI E NI KRB B REF R - TR DS AT I 5L A
Yih - FLEABINRENZ t R 1 2 INBEHENLEY (6) F -

C(CH3)3
CiHots 1 OH (6)
C(CHa)s
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[0060] fh&® (6) dhs BEMt B 13572 9« St
BIRT-tB 1 LEY (6) MRERMEKA  HTTEN EEKASR
SR BT R L B TR - ¢ B 7 LAY (6)
RSN BMTTHRERTHEEREERS  FEREET
MAREER EEEENEE TAERANERERRTNSA
B - BT EE LRAE  FE B S E LGS 50 ppm B E
BTTRELRBERST FRE TIRIEE - HE LB B E L
Q@ 515600 ppm AT - BELEISH 100 ppm B9 300 ppm HY
i ] -
(0061 %815 0 I T 6 i e ) 5 — S PR AT 42 90 ~ 5 P R 447
By SUSRTAEYIE - BA 0 B LB Y IE 2 AR AR B
AR o BT MG R BB R ] 7R S PR B L
9 50ppm Bl L BT FRELREERNST FRETIREE %
1 O ) T S ) B9 B EL BUAS 49 10000 ppm DA« SR B L
@ =5 100 ppm 45 10000 ppm i E
[0062] A THAMEE (guest host - GH) BEREYTH - 7
EEAOE EAEAGRSEZEN GMEEE (dichroic dye) &
MRS IR - BB ELAISH 0.0l EE%EH 10 EE %Y
WE - BTHERE  ME-REWRE  FEELWREER
WER IR T - BT HE ERME  WEE s ELgs
¥ 1ppm DL BTRHEERTE  BYESELLBISH 1000
ppm LR« JfEEIELAIS# 1 ppm E 4 500 ppm K Ha [ -

51811pif 27



1631207

[0063] BTHEHARREWRELRM (PSA) HAYTTH » 1R
EHAMEYWHRMRERYS  REELSYHRENRSRNGER
g - FENGERE - 2FELEY  Z2RaEhe?  WHEEE -
BEMAMEY (BN S¥RTR) 2REREEFAIREG
MEEWLEY  LEABNERENEFEAFRRENTE
Mo BT ES LRBE  ReEBEMEVHRELSIRG 0.05 HE
%L BTHEERTR  REEMEYHRELSRG 10 E
B%LLT - DEMLEAISHE 01 EE%EL 2 EE%HEHE - Rae
M EVEHEINRBEMERES - FUREREGEIGHEFEnHE
MEETETRSE - ARRENEE KRG - BiaBoyE & EE -
Dk EEECBARBEEEMANER » LR - Bl
B RE A IR Irgacure 651 (EEM AR EH#X (BASF)) - Irgacure
184 (EFMEME ; BEHrk) 5 Darocure 1173 (FEMEE  BEHX)
HENEBHEREG - ERNREHEAEYHNEE  LRGEBAD
WL B 0.1 EE%EN 5 EE%HEHE - LENIEAIRKT 1
E%E I EE%NEHE -

[0064) RERGHEAGYRE  BTHILEREG  FAURMERSH
HE - REMEMAMEYEEZURZRE S HIHE 8RR AR 05 M
R RAHEEE TR  HEH - BENE BRZEDY
HAEZBMMTEY 4-F=ZTENX M - 4-REEFR BEKRS -
[0065] Bt HESMEWHERTGTEETHRNA ZELEY
AR AR FEREGR - PIREalGE - E%w (2) 2FAE
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AEFIGEIE 59-176221 BABPEMG FERER - LEY
(3-12) 27 F A ABEFIEBIZE 2-237949 55 /A3 o 5 8 1 75 15 7
B LA (43RS 4-8) BRI H A BRI B 2-233626
AR B S ERER - HEEHEME - X () B 111
429 AT B P AR BE BB %7 A 7 ( Sigma-Aldrich Corporation)
HE -t B T e (6) ZRAMEEER 3660505 BRIE
IR R AR - EBLEY (1-4) FIkay (1-4-1)
Q@ rETREsFERESR-

F
HOQF
R F HS-(CH,)s-SH (T- 3)
CF3SO5H - EtsN, EtsN-3HF, Br
Br@-COOH 3 4©—< } CFS80, —20 =3 2
CH,Ch
=g
(T-1) (T-2)
Catty<{)-B(OH),
R F F (T-5) R F F
Pd(PPhs)s, K,COg, TBAB
Br CF,0 F CaHy O CF,0 F
g%, Solmix, H,O
(T-4) F (1-4-1) r

[0066)] %5 1 20BR

RAERBET > Bha®w (T-1) (9.25g)~ BH (20.0 ml) -
LAk 2,2,4-= FHEKLE (20.0 ml) JOANRFESH - JIEE 60T -
AEFARMA ZRE (4.31ml) 88 1/ KL BBARIN=FF
FEER (7.63ml) > #E¥R 1 /NEF - HET IS BRI KEER - 0k B W %
17 2 /N INBRER - B R ER GV S A EERE - IR T BHE
REEFSZTERFBIETHERMBEBEMN L  EBLEY
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(T-2) (13.9g; 78%) -
[0067] 25 2 D B%

PRERBET  BLE®W (T-3)(538g) =2 (5.48ml) »
DIE & FEE (50.0ml) IIARESRS » walE-70C - MEFIR
EEmtea (T-2) (13.9 g) & H (200 ml) BK - BH
1 /NBE - BT EREBRNELAE = 2EESY (14.8 ml) - ##H 30
S8 - BB BEINR (7.80ml) > B 1 /N - BXIERES
Ve A EUKAKE > [ ARER SRR R R AR & R E K
TR - FEHERELKELE  DUEKRERSERE - &
FBWWRIB T RE  FIEWBENE (B KEEML > &
BiEY (T-4) (11.0 g5 93%)

[0068]) 25 3 F &%

REREET  BHew (T-4)(4.00g) a9 (T-5)(1.86
g)~ W(ZFEPHE (0.119 g) ~ IRELsH (2.84 g)~ T FHR ez
(TBAB) (0.663 g)~ FZ (40.0 ml) ~ Solmix ( H AEz§H & k1D

BIRAH S EMEE) A-11 (40.0 ml) ~ DU K (40.0 ml) JIAK

et

S o AT 5 NEBIMAE - R ERSWIEAEKS - FF
BB KB T RN - IS A B LUK TE ¥ 0 DU K B 8
G - WHEHIVRE T RS AEVEBEBNE (B KRe
Hifk - SETTFEE7E Solmix ( H ARG ERIVAIRAT 5 B #E)
A-11 IS R T AL BB LAY (No.1-4-1) (3.73 g 85%) «

[0069) fLE{I%% & (ppm; CDCly): 7.51-7.44 (m, 3H), 7.33-7.26
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(m, 3H), 7.03-6.96 (m, 2H), 2.66 (t, J=7.9 Hz, 2H), 1.75-1.64 (m,

2H), 0.98 (t, J=7.4 Hz, 3H).
[0070) REEERATENHLEGYAFIALUTREFREN T

HERER - (A5 ) (Organic Syntheses * BB IL K FHRA
7 (John Wiley & Sons, Inc.)) - ( H#K ) ( Organic Reactions
#IE AL A T H R B (AR & B & B X Comprehensive Organic
Synthesis > 35 #% 2 HfR/2 & (Pergamon Press)) ~ 57 E B (b2 58
‘ (RE) & - HEVEFALCHN G B Lt AN ESN L
EYVIRELE - B0 > RS MEWERS - A% FE BN 5 E A
B -
[0071]) &%k > HHHKWHWARETRYE  AFHANERYEE
HEH-10C D\—FE’\J—FBE?%)E A T0CLAERy EREE ~ T A
0.07 £33 0.20 WEEN L ERZMENY - SEZHBYHNTHESR
AHBEBREREER - ZAEYEST AM TH - ZERYLEES
@ HNEBER AM JTfF o IR HEH RO E W LB ECE FE B
B MR LAY - ARBLE EE T 0.08 B9 0.25 (9 #E Y
B EMEERY EMEER 0.10 B4 0.30 WEE L2
R BEENERY - ZAEAEYE AEEFERTIENERY 0 AW
R EE & Ym A E R EEEARY -
[0072) MY AT AM T - EMIAT AR PM Tl - %
MR B E% PC~ TN~ STN ~ ECB ~ OCB ~ IPS » FFS ~ VA -

FPA FEA WY AM JTLH LUK PM L - B ERANRESR TN OCB
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IPS X 5 # FFS M= H AM T - B IPS MK 80 FFS M
fg AM TofEth > REEHIE R - s TR HET T B B AR
T RENTBEE - FETHATERHE  BREREPE
A - B S ARG - KT RERIERY-TFT THRES
EWTFT T/ - A BRERWARNETHE %k
( microencapsulation ) Tfj 84 /E By 17 %1 h %% BF 51 48 ( nematic
curvilinear aligned phase * NCAP) BT ~ R ME R F K=

HEMEAR 43 T BB 3R & 973 B (polymer dispersed - PD ) BUTT A4 -

[E hE Bl ]
[0073) FEFHEMOIE RBEE— D ETHEMRY - KEPALR

ZEERAIGIRF - RBELEERY 1 WERWEERS 2 1Y
ERNESY - AFALMLSBERINARYNESD 2 BiE
EMEMEEY - ek eYZ2FEEZE LK (nuclear
magnetic resonance * NMR) 375 FEREE - &Y LK
Y R R A R FR B AT 5 R R E

[0074] NMR 4347 : I ERHE A A S W FEEE ( Bruker
BioSpin) /A F &I #) DRX-500 - 'H-NMR BHIEH » 55 S
A CDClL R ALE B - RER TLL 500 MHz » REFRER 16 X
PR EEATHIE o (I O R B W SR (R AR #E - PF-NMR By
R 5 CFCL E B AR YE - DLRFT R B 24 KAETT » M4
AR P AIRR A > s B I B (singlet)> d ZIE¥ E % (doublet )

t 2 =FI& (triplet) > q ZfEVUEIE (quartet)  quin ZIE A EIE
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( quintet)> sex I /N EIE (sextet) m Z 5 Z EIE (multiplet) »
br B EE (broad) -
[0075) SABH AN W ERE A BEEEFBEH GC-14B
MEMENE - HERESAR (2 mL/5#E) - BRERLER
EE 280C - HRMEIE (K/EBETFHIEE (flame ionization
detector » FID)) ERTER 300°C » WA L& W4 BE R 6 22 B
R AR/ (Agilent Technologies Inc.) B3 E M+ DB-1
Q@ (EE30m AL 2mm- EE 025 im; BERAES _FEER
RS S s M) - BB AL 20000 FAREF 2 8% - DL ST/ 88
FELBIFEE 280C - MR EEMRNIER (0.1 &%) %
E 1 L EAERBRMED - DS B EAEH BN
C-R5A #l Chromatopac B3 £ [F] % 5 - A7 15 i & A8 J& 17 I8 8 o
B4 i 0 S e (7 32 T O R e (T K
[0076] FAIMBRASNABETHEASS KRS - BTHERS
@ iLewmsw TEANTUWEMEE - CHEMEERA RS
4 HP-1 (£ 30 m~ }7K 0.32 mm ~ [EE 0.25 ym) ~ BHTEE A
] ( Restek Corporation ) I35 Rtx-1 (£ E 30 m~ A 0.32 mm -~
FEE 0.25 um) ~ B K F]EE SGE B /& ( SGE International Pty.
Ltd) 2%/ BP-1 (EE 30 m -~ WK 0.32 mm -~ EE 0.25 pm) »
BB LS Y ENEBN B TS EEEREENE
&£ CBP1-M50-025( £ & 50 m~ AR 0.25 mm~ JEE 0.25 um )

[0077] RE B T A& 8 B IR & M b & ¥ 09 BB =T F) F 40T A
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M FERER - FI A RKAMERENTE (FID) Kig HlR & EA &Y

|
[

BEY - KRABEITEFREENEELEERBEEECEYRYLT

Bl (EELL) - FHLELXEHRNEMELER  THIBREELS
PIHE ERERE 1 - Bt WAL SRS (EE%) AR
BEEERELLZRESL -

[0078) WEIEHER © HIEMRDH R ERE - BHBE R ES

%o HIE e ER > FREZALEY (15 EE%) BEEGR
Bran (85 ERE%) PREFMACTAZE - RESHACTES @
B4 i > F1] A 4% # 32 ( extrapolation method ) R E H b & HY R PE(E

(A HEE ) = {(BURRYRIE(E ) -0.85x (R ARV EIE(E ) } /0.15 -
EREILAIT - EYIME (BERKE) I 25C MrHE > BiE?
BRSO EEBILL 10 EE% 0 EE% - SEE%  SSEE% 1
EE% I EENWNIEFBEE - F A/ EERK T B &Y HEH

M ERRERE - LEXREEN - FHE - DIENMEZREENE -

[0079)] HATHEESE - RO LEVWELHEUEE%RR - @

csH~ ) )-CN 24%
CsHi— —{ )-CN 36%
CrHis= ) )-CN 25%
C5H11—<:>—<_/>—<\—/>—CN 15%
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[0080] WIEGE + A T GTERETHENAE - BB L&
KEZ2imtBEANEFEARMEZE (Japan Electronics and
Information Technology Industries Association; L F 8% & JEITA)
P s 4 E 1Y JEITA $i#% (JEITA-ED-2521B) RS #ikfy 5 ik o &
BEASERM A A3 - AREIER TN T LR ZEHEEE L3

( thin film transistor » TFT) ¢

‘ [0081)] (1) mFIAHEY EIR\E (NI C): REERLEME
IR R ESEBENINER ERERE » DL 1C/oErEEME -
HESREN —HoHARIEEBMESARMERERNEE - B
BrEyIrER ERIBESEE " EREBE -

[0082)] (2) mMFIMHE FIREE (Tc: CT): BEBRIIFEH
BRAZEHEH S » 72 0°C ~ -10°C ~ -207C ~ -30°C F-40°C Fy % B 25
FRE 10 X& > BIEWRAHNE - 4140 EFEER-20C TRERT

@ HWRE MR-30CTEAUBELRREFIIMEE & TcLEHS <
-20C - B EHIIHES TRIBEGREE " TIRIBEE |-

[0083] (3) %% (BEMEEE ' n: R 20C MHE ; mPa-s) : ]
ERFFEHRAG RO AERARSEN E e E R e -

[0084] (4) ZhiE (FEEZEE 5 vl X 25C FHIE 5 mPa's) :

B E KRR M. Imai & A/ (5 F & EBE & )( Molecular Crystals

i

and Liquid Crystals) £5 259 #4537 & (1995) R #HAT FE -

HEE A (twistangle) 5 0°H 2 BB ERWHER (EITHE) B
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5 um By TN T HRAGEE - #HZuER 16 VE 195V EEN
PLOSV BEMBEEERBEMER - FAEilEE 0281% » DUE 1
B (ERRE > 0.2 %) EAEMN (2 %) ByRAFEREN

- 0 E FE BB BZ e AN E A W E BB E I (transient current ) HYIE&
{EE R (peak current) K ARIERFR (peak time) o FH 5% 2 7E fH
M. Imai % A 950 HHE 40 EERBNEER (8) REGEEE
EWE - At EMLTNES R EEZE A E > EER
R T - DI RR sy T ARK -

[0085] (5) RBEMEEME (FIHHRLEEM  An: R 25CT
BE): HEEEFAFEES 589 nm WY FIFAEE H# (eyepiece)
EREERERANA B RET - HERFHRE R [T
EEER BEEFENEIBRHE L -THEL| BEREH T HE
FEIE R FTRAEIE - T8 36 0 L BIEROGR T R BB BRI T H
EEFHE - HELSHEENERRE An=n | n LBXTRKETE

[0086] (6) MELAMEME (Aes 1R 25C THIE ) 1 2 BLIHE
HEIRER (BTHR) £ 9 wm BREAR 80 KA TN JTAH
TR G - BRI HRMEZE (10 V- 1kHz) » 2 M5 #HlE W&
SFRERBAANESEE (el ) HITAEMEZRE (0.5V
1 kHz) > 2 BB ER S FHREETHONEEE (e L) NE
M EENEZRE Ae=e || -e LA FREE
[0087) (7) ERPREERE (Vth; j¥ 25C THIZE 5 V) HIEREE
BAREEFRGERAAEERN LCD5100 B EE - KRS ER
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#% (halogen lamp )~ A 2 BRI B ERAIEME (B ITRIR ) & 0.45/An
(pm) HAEAR 80 ErYIER B (normally white mode)
g4 TN THFBRARE - HRZIOTHRIMNER (32 Hz - EFRE)

002 VABEAE OV RREREHEME 10V - (b #BES

T AHET B AIEZH®TTHNtE  EREZXAEETELX
FBERRE 100% HEZLERR/INEEEER (%W ER-BE
Y@%i EHHBE%F% FH 3% REF 90%HFE F%X%T

@ [0088] (8) BEMRFFE (VHR-1: R 25CTHEE : %) AR
S 2 B9 TN 7T {2 L 75 3 i 00 e I v T L 2 0 3 T B A o PRgC 28
FERIR) B S pm - EMARER - FE RS RE B
= TR E - WEL TN SCEEE IR B (5 V> 60 ) KA E -
S R E S E 167 ER UMW ERERGEE - R EAE
i Fh Y B A B R A - TR B B EEARE R
EAE - BEAEREHERE A BHRERBHESERET -

@ [0089] (9) BEMEER (VHR-2: R SOCTHEIE : %): BT
o % 25CTIHA 80°C FHIE LAS: » LLER I 3o A =] B9 72 i ¥ o BB JER 4R
K« W TSI E S VHR-2 £R -

(00901 (10) BWEEGRRGFH (VHR-3: jt 25CTHIE 5 %) |
st RICBREGER R FENSIMGNREME - AR
sy TN o B RS IR A B TR 5 um - P
T P A B B BRI 20 4348 < 6 IR R B BB K 8R4 USH-500D
(4FE (Ushio) TEHEE ) » U ENIFERNHERER 20 cm - VHR-3
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FEIE S > A 167 ZR B HE R ERYER - EH KK VHR-3
IR R B RS R R KRB E M - VHR-3 BER 90%LLE - &
EB 95%LL k-

[0091] (11) BERFR (VHR-4; [ 25CTHIE ; %): Hfr
FEAERERN TN TR 80CH RIEME A MNEL 500 /NRF1R - BIE -
BREEER FEHANBENSE - VHR4AWEIEF > R 16T EW
AR E BT B R - BB AR VHR-4 B E BB E K1

[0092] (12) WERAG (t3 5% 25 C—F{EJIF_ ms) © T IR
REE ?Ex{ﬁ}jﬁlﬁ/\_.l*” 35 HY LCD5100 ?ég%)i%?r ° f:ﬁ%?
B - IREIE I 28 (Low-pass filter) B ER 5 kHz - Y 2 BRI
ERpHERE (BETHEE) B 5.0 um HHREAR 30 BN EEEOE
% (normally white mode) By TN Tt A A - ©EZ TN
HERW (60Hz 5V 058 ) LI - {EEE SR H TR E L

B BTG E - B B B AR R S A 100% - 1

NS

I EER/INEHRBEZEEZE 0% FFAERFE (1r: risetime s Z#)

G‘
@E

RE 90%FME 10%FFEAIFR - NTEERFRE (of: fall
time: ZF ) EEBEEH 10%&(LE 0% RENRR - BIEK
2 A DL bl 0 SR R b o B R B T R R R 2 MR R -

[0093)1 (13) FIEEE (K; B 25CTHIZE  pN)  HIERHE
FI &M % ( Yokogawa-Hewlett-Packard ) B {3 H R /A & S 3&E #Y

HP4284A %I LCR &t - § 2 SR AR R (EITREERD B 20 pm
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7k 7R BE [ T R BB - WETTARIEM 0 RIFE 20 REFE
W EREEALREMERE - A DR&THTM, (BFT

FEHERL) £ 75 HBYE (2.98) 3 (2.101)» RATHIEHRFEE

\

% (C) EMEmERE (V) MEETHES (fitting) » H= (2.99)
3 K11 R K33 BOfH - #7 » £ (WETEFM) 5 171 ER
(3.18) o - (FARAIF R K11 B K33 MEREH K22 - #ik
wEEEm Dl B R KA K11~ K22 & K33 BEEERER -

@ 0094 (14) HREM (p: R 2STTFHEE ; Qem): REBEE
B PEAREE LOmL - A BHMEREE (10 V) #E
10 BRMERBR- - LEEEHN TR FREE -(LLEE)={(&
B) x (FHRNEBEER)) /((ERER) x (AENNEEH)) -
[0095] (15) EEpEdifh (P M FEE  um): EAEHETIEE
R R AR - 2R TR EE ) 5 196 B (2000 £ AT
RE) MABEAZEBETH  REBTHE 2/ E% - 7A

@ mtmms (BE (Nikon) () @M% MM40/60 A5 i
24 (disclination line) BRIRE (d2-d1) - IEAEEREE (P) &
RIBEMETHAERRE 01 TR FREH - P=2x (d2-d1)
xtan® o
[0096] (16) SE#IAFIMNEES (el : B 25CTFHEE): 1
2 B EAR AN (ETRR) B 9 un BLMEAS 80 EH TN
TGRS - WEOTARINIERZ S (0.5 Vo 1 kHz) > 2 #%
HIE RS A FRES AN EER (e L) -
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[0097) EMAITHLEHREENRTIRE 3AES  FHRKHK
Fow e £ 3 B OLAMEBECEMMYIZIEBISE KB - {7
REER BRI AR RS B E YRR HIE - () NEHRERE
H AR S WAL (H5%R) 2ERE
RERMHEENEEENE (EE%)  RERBMERYNREE

g -
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[0098]
3. FAESREERIRIUA
R(A)-Z~ -+ ~Z~(A)R
1) ZAME R 25 4) BEE  -A - 5%
G,,Hgn+1" n— o
C,Hnet O nO- — H
. CoHame1 OCHan— mOn-
CH,=CH- V- N Bh
C,Hpps—CH=CH- nV- S/
CH,=CH-C,Hym Vn-
GmHZmH_CH:CH—CnHZn— mVn— \ ;\'" dh
CF,=CH~ VFF- o
CF,=CH~C Hy,~ VFFn— B
2) BAREE  -R RCER
~CrHansg n
. —0C, Hynuq -On B(F)
"‘CH=CH2 -V
~CH=CH-C Hyp1 ~Vn
~C,H,,~CH=CH, -V . B2F)
~C,Hpy~CH=CH-C_Hpps1  -nVm F
-CH=CF, -VFF BER
~COOCH; -EMe
-F -F
-Cl -CL
-OCF, -OCF3 B(2F.5F)
~CF, -CF3
-CN -C
—~GF=CH-CF, ~FVCF3 R_F
3) @eE ~Zr- e W B(2F.3F)
~C,Hy 2
-C00- E O a
—~GH=CH- v o g
-C=C- T e
~CF,0- X Py
o ~OCF,- x =N
-CH,0- - 10
5) it
#1  3-HH-V1 #12  3-BB(F)B(F,F)-F
e
Cabr—_ /~_/—
#3 4-BB(F)B(F,F)XB(F)-OCF3 B4 5-GB(2F,3F)XB(FF)-F
¢

[0099) [EE&HI 1]
HEIBR/ABEEE 1996/11897 5/ Nt FHIERHE R FEEE
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G 39 - HAKBEZERYEE LAY (4) T B n &/ - Bl
BB B 5 DU R B A R B -

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=2.12 V ; n=16.6 mPa-s.
[0100] [EEEA] 2]

B H A B F R 2001-139511 5B/ R 18R AU o 4 v
AR 18 - HAKBEZEARYEELED (3-1) fbe? (3-4)
FeAb&Y (4)0 1 H o &/ - A RYEI B DU T ATk -

3-HBxB(2F,3F)-02 (-) 5%

5-HBxB(2F,3F)-02 (-) 5%
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7-HB(F)-F (4) 5%
5-H2B(F)-F (4) 5%
3-HB-02 (3-1)  10%
3-HH-4 (-) 5%
‘ 2-HHB(F)-F (4) 10%
3-HHB(F)-F (4) 10%
3-H2HB(F)-F (4) 5%
® 2-HBB(F)-F (4) 3%
3-HBB(F)-F (4) 3%
5-HBB(F)-F (4) 6%
2-H2]§B(F)-F (4) 5%
3-H2BB(F)-F (4) 6%
3-HHB-1 (3-4) 8%
3-HHB-01 (3-4) 5%
[ 3-HHB-3 (3-4) 4%

NI=89.2°C ; An=0.099 ; Ae=2.2 ; Vth=3.05 V ; n=20.2 mPa-s.

[0101] [E A 1]

3-BB(2F,3F)XB(F,F)-F (1-4)  19%
3-HH-V (2) 32%
3-HH-V1 (2) 5%
V-HHB-1 (3-4) 13%
1-BB(F)B-2V (3-6) 2%
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2-HHBB(F,F)-F (4-17) 3%
3-HHBB(F,F)-F (4-17) 3%
3-HBBXB(F,F)-F (4-20) 8%
3-BB(F)B(F,F)XB(F,F)-F (4-25) 2%
4-BB(F)B(F,F)XB(F,F)-F (4-25) 1%
5-BB(F)B(F,F)XB(F,F)-F (4-25) 6%

NI=86.3C ;s Tc<-20C ; An=0.116; Ae=7.6; Vth=1.56 V:n=10.0
mPa-s ; y1=80.1 mPa-s ; ¢ L /Ae=0.47. . .

(o102] [E MBI 2]

5-HB(2F,3F)B(2F,3F)XB(F,F)-F (1) 6%
3-GB(2F,3F)XB(F,F)-F (1-3) 7%
3-BB(2F,3F)XB(F,F)-F (1-4) 8%
4-HH-V (2) 20%
4-HH-V1 (2) 12%
7-HB-1 (3-1) 3% o
3-HHEH-3 (3-3) 3%
3-HHEH-5 (3-3) 4%
3-HBB-2 (3-5) 3%
5-B(F)BB-2 (3-7) 5%
5-B(F)BB-3 (3-7) 3%
3-HHXB(F,F)-CF3 (4) 6%
3-HB-CL | (4-1) 3%
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3-HBB(F,F)-F (4-8) 3%
3-GB(F,F)XB(E,F)-F (4-12) 5%
3-HBB(F,F)XB(F,F)-F (4-21) 3%
3-BB(F,F)XB(F)B(F,F)-F (4-26) 3%
* 5-BB(F)B(F,F)XB(F)B(F,F)-F (4-27) 3%

NI=71.4C ;s Tc<-20°C ; An=0.105; Ae=7.0; Vth=1.65 V;n=13.9
mPa-s ; y1=83.7 mPa-s ; € L /Ae=0.51.

‘ [0103] [EHEH 3]

3-BB(2F,3F)XB(F)-F' (1-4) 5%
3-HBB(2F,3F)XB(F,F)-F ( i-7) 5%
3-dhBB(2F,3F)XB(F,F)-F (1-8) 5%
3-HH-V (2) 10%
3-HH-V1 (2) 5%
3-HH-VFF (2) 22%
@ V2-BB-1 (3-2) 5%
3-HB(F)HH-2 (3-8) 4%
5-HBB(F)B-2 (3-12) 4%
5-HXB(F,F)-F (4-2) 4%
3-HHXB(F,F)-F (4-5) 6%
3-BBXB(F,F)-F (4-15) 3%
3-BB(F,F)XB(F,F)-F (4-16) 3%
3-dhBB(F,F)XB(F,F)-F (4-22) 5%
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3-GB(F)B(F,F)XB(F,F)-F (4-23) 5%
5-GB(F)B(F,F)XB(F,F)-F (4-23) 4%
101-HBBH-5 (-) 5%

NI=86.2C ;s Tc < -20°C : An=0.112; Ae=7.8; Vth=1.53 Vin=11.1
mPa-s ; y1=81.1 mPa-s ; €. L /Ae=0.46.

[0104] [EHEHI 4]

3-BB(2F,3F)XB(F,F)-F (1-4)  10%
3-GBB(2F,3F)XB(F,F)-F (1-9) 6%
3-GBB(2F,3F)XB(F)-F (1-9) 5%
1V2-HH-1 (2) 10%
1V2-HH-3 (2) 12%
3-HH-V (2) 19%
3-BB(2F,5F)B-3 (3) 3%
3-HHEBH-3 (3-9) 5%
3-HHEBH-5 C(3-9) 5%
3-HHB(F,F)-F (4-3) 6%
3-HGB(F,F)-F (4-6) 3%
V-HB(F)B(F,F)-F (4-9) 5%
3-BB(F)B(F,F)-F (4-13) 3%
3-BB(F)B(F,F)XB(F)-F (4-24) 3%
4-BB(F)B(F,F)XB(F)-F (4-24) 5%

NI=93.9C ; Tc < -20C ; An=0.110; Ae=5.7; Vth=1.81 V;n=13.4
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mPa's ; y1=83.0 mPa-s ; € 1 /Ae=0.49.

[0105) [EHEHI 5]

3-GB(2F,3F)XB(F,F)-F (1-3) 6%

3-BB(2F,3F)XB(F)-F (1-4) 8%

" 3-BB(2F,3F)XB(F,F)-F (1-4) 7%
3-HH-V (2) 25%

3-HH-V1 (2) 6%

[ ] 1V2-BB-1 (3-2) 4%

5-HBBH-3 (3-10) 6%

5-HEB(F,F)-F (4) 3%

3-HHB-CL (4) 5%

5-HHB-CL | (4) 4%

3-HHEB(F,F)-F (4-4) 4%

5-HHEB(F,F)-F (4-4) 4%

(] 3-HBEB(F,F)-F (4-10) 3%

5-HBEB(F,F)-F (4-10) 3%

4-HHB(F)B(F,F)-F (4-18) 7%

4-BB(F)B(F,F)XB(F,F)-F (4-25) 5%

NI=83.9C : Tc < -20C ; An=0.105; Ae=6.4; Vth=1.69 V;n=12.2
mPa-'s ; y1=82.2 mPa-'s ; ¢ 1 /Ae=0.50.
[0106] [E M 6]

3-BB(2F,3F)XB(F,F)-F (1-4) 10%
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3-HBB(2F,3F)XB(F,F)-F (1-7) 5%
3-dhBB(2F,3F)XB(F,F)-F (1-8) 5%
4-HH-V (2) 12%
3-HH-V | (2) 20%
3-HHB-1 (3-4) 6%
3-HHB-3 (3-4) 7%
5.HB(F)BH-3 (3-11) 2%
3-H2GB(E,F)-F (4) 4%
3-GHB(F,F)-F (4-7) 3%
5-GB(F)B(F,F)-F (4-11) 3%
3-BB(F,F)XB(F,F)-F (4-16) 6%
3-GBB(F)B(F,F)-F (4-19) 3%
3-BB(F)B(F,F)XB(F)-F (4-24) 5%
101-HBBH-3 (-) 3%
101-HBBH-4 () 3%
101-HBBH-5 (-) 3%

NI=94.9C ; Tc < -20°C s An=0.110; Ae=6.1; Vth=1.74 V:n=14.6
mPa-s ; y1=84.0 mPa-s ; € 1 /Ae=0.48.

(01071 [EHEHI 7]

5-HB(2F,3F)B(2F,3F)XB(F,F)-F (1) 4%
3-BB(2F,3F)XB(F,F)-F (1-4) 9%
3-GBB(2F,3F)XB(F,F)-F (1-9) 5%
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3-GBB(2F,3F)XB(F)-F (1-9) 5%
3-HH-V (2) 20%
3-HH-V1 (2) 4%
3-HH-VFF | | (2) 3%
3-HHEH-3 (3-3) 4%
3-HHEH-5 (3-3) 3%
4-HHEH-3 (3-3) 4%
é V2-BB(F)B-1 (3-6) 2%
3-HHB-F (4) 4%
5-HB-CL (4-1) 5%
1-HHXB(F,F)-F (4-5) 5%
3-HHXB(F,F)-F (4-5) 5%
3-GB(F,F)XB(F,F)-F (4-12) 8%
3-HHB(F)B(F,F)-F (4-18) 4%
] 3-HH-5 (-) 6%

NI=79.9C ; Tc<-20°C ; An=0.092; Ae=6.3; Vth=1.70 V:in=12.1
mPa-s ; y1=82.0 mPa's ; € L /Ae=0.51.

(01081 [E Bl 8]

3-GB(2F,3F)XB(F,F)-F (1-3) 10%
3-HBB(2F,3F)XB(F,F)-F (1-7) 5%
3-dhBB(2F,3F)XB(F,F)-F (1-8) 6%
5-HH-V (2) 6%

51811pif 49



1631207

3-HH-V (2) 31%
3-HH-V1 (2) 8%
5-B(F)BB-2 (3-7) 3%
5-B(F)BB-3 (3-7) 2%
3-BB(F)B(F,F)-CF3 (4-14) 4%
5-HBBXB(F,F)-F (4-20) 8%
3-GB(F)B(F,F)XB(F,F)-F (4-23) 2%
4-GB(F)B(F,F)XB(F,F)-F (4-23) 5%
5-GB(F)B(F,F)XB(F,F)-F (4-23) 7%
3-HH-01 (-) 3%

NI=78.7°C ; Te< -20°C ; An=0.105; Ae=9.1; Vth=1.35 V; n=13.0
mPa-s ; y1=82.7 mPa-s ; ¢ 1 /Ae=0.47.

(01091 [EHEH 9]

5-HB(2F,3F)B(2F,3F)XB(F,F)-F (1) 4%
3-GB(2F,3F)XB(F,F)-F (1-3) 8%
3-GBB(2F,3F)XB(F,F)-F (1-9) 5%
3-GBB(2F,3F)XB(F)-F (1-9) 5%
3-HH-V (2) 18%
4-HH-V (2) 10%
5-HH-V (2) 10%
5-HB-02 (3-1) 4%
V-HHB-1 (3-4) 8%

51811pif 50



1631207

3-HH2BB(F,F)-F (4) 3%
4-HH2BB(F,F)-F (4) 3%
3-HHB(F,F)-F (4-3) 4%
5-HHB(F,F)-F (4-3) 3%

) 3-HBB(F,F)-F (4-8) 5%
3-BB(F)B(F,F)XB(F,F)-F (4-25) 2%
5-BB(F)B(F,F)XB(F,F)-F (4-25) 6%

é 5-BB(F)B(F,F)XB(F)B(F,F)-F (4-27) 2%

NI=85.6C s Tc<-20°C s An=0.103; Ae=6.7; Vth=1.66 V; n=14.2
mPa-s ; y1=83.9 mPa's ; € 1./Ae=0.51.

[0110] [EHEHI 10]

3-BB(2F,3F)XB(F)-F (1-4) 6%
3-BB(2F,3F)XB(F,F)-F (1-4) 6%
3-HBB(2F,3F)XB(F,F)-F (1-7) 5%
Q@ 3-dhBB(2F,3F)XB(F,F)-F (1-8) 5%
3-HH-V (2)  26%
3-HH-V1 (2) 5%
3-HH-VFF | (2) 4%
1V-HBB-2 (3-5) 5%
3-HHEBH-4 (3-9) 3%
3-HHEBH-5 (3-9) 4%
5-HB(F)BH-3 (3-11) 5%
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5-HXB(F,F)-F (4-2) 6%
3-BB(F)B(F,F)-F (4-13) 3%
3-HBB(F,F)XB(F,F)-F (4-21) 3%
2-BB(F)B(F,F)XB(F)-F (4-24) 3%
3-BB(F)B(F,F)XB(F)-F (4-24) 3%
4-BB(F)B(F,F)XB(F)-F (4-24) 4%
3-HH-4 (-) 4%
NI=93.2C ; Te<-20°C  An=0.112; Ae=5.4 Vih=1.85 Vin=0.4 @
mPa's ; y1=78.4 mPa's ; € 1 /Ae=0.51.
(01111 [EHEHI 11]

3-BB(2F,3F)XB(F,F)-CF3 (1-4)  19%
3-HH-V (2)  32%
3-HH-V1 (2) 5%
V-HHB-1 (3-4)  13%
1-BB(F)B-2V (3-6) 2% ®
2-HHBB(E,F)-F (4-17) 3%
3-HHBB(F,F)-F (4-17) 3%
3-HBBXB(F,F)-F (4-20) 8%
3-BB(F)B(F,F)XB(E,F)-F (4-25) 2%
4-BB(F)B(F,F)XB(F,F)-F (4-25) 7%
5-BB(F)B(F,F)XB(F,F)-F (4-25) 6%

NI=85.9C ; Tc<-20°C ; An=0.117; Ae=9.4; Vth=1.49 Vi n=11.6
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mPa-s ; y1=81.9 mPa's ; ¢ L /Ae=0.48.

[0112] [EHEH] 12]

3-HH10B(2F,3F)XB(F,F)-F (1) 6%
3-BB(2F,3F)XB(F,F)-F (1-4) 8%
i 4-BBB(2F,3F)XB(F,F)-F (1-10) 7%
4-HH-V (2) 20%
4-HH-V1 (2) 12%
(] 7-HB-1 (3-1) 3%
3-HHEH-3 (3-3) 3%
3-HHEH-5 (3-3) 4%
3-HBB-2 (3-5) 3%
5-B(F)BB-2 (3-7) 5%
5-B(F)BB-3 (3-7) 3%
3-HHXB(F,F)-CF3 | (4) 6%
[ 3-HB-CL | (4-1) 3%
3-HBB(F,F)-F (4-8) 3%
3-GB(F,F)XB(F,F)-F o (4-12) 5%
- 3-HBB(F,F)XB(F,F)-F (4-21) 3%
3-BB(F,F)XB(F)B(F,F)-F (4-26) 3%
5-BB(F)B(F,F)XB(F)B(F,F)-F (4-27) 3%

"NI=80.7C s Tc<-20C s An=0.112; Ae=5.9; Vth=1.70 V; n=14.5

mPa's ; y1=84.0 mPa-'s ; ¢ 1 /Ae=0.50.
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[0113] [EHEH] 13]
5-HBB(2F,3F)XB(F)B(F,F)-F (1) 5%
3-HBB(2F,3F)XB(F)-OCF3 (1-7) 5%
3-BB(2F,3F)XB(F)B(F,F)-F (1-13) 5%
3-HH-V (2) 10%
3-HH-V1 (2) 5%
3-HH-VFF (2) 22%
V2-BB-1 (3-2) 5%
3-HB(F)HH-2 (3-8) 4%
5-HBB(F)B-2 (3-12) 4%
5-HXB(F,F)-F (4-2) 4%
3-HHXB(F,F)-F (4-5) 6%
3-BBXB(F,F)-F (4-15) 3%
3-BB(F,F)XB(F,F)-F (4-16) 3%
3-dhBB(F,F)XB(F,F)-F (4-22) 5%
3-GB(F)B(F,F)XB(F,F)-F (4-23) 5%
5-GB(F)B(F,F)XB(F,F)-F (4-23) 4%
101-HBBH-5 (-) 5%

NI=92.7C ;s Tc < -20C ; An=0.116; Ae=8.1; Vth=1.50 V:n=13.0
mPa-s ; y1=76.5 mPa's ; € 1 /Ae=0.47.
[0114] [EHEHI 14]

3-B(2F,3F)XB(F,F)-F (1-1) 5%
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3-BB(2F,3F)XB(F,F)-F (1-4)  10%
20-BB(2F,3F)XB(F,F)-F (1-4) 6%
1V2-HH-1 (2) 10%
1V2-HH-3 (2) 12%
- 3-HH-V | (2) 19%
3-BB(2F,5F)B-3 | (3) 3%
3-HHEBH-3 (3-9) 5%
d 3-HHEBH-5 (3-9) 5%
3-HHB(F,F)-F (4-3) 6%
3-HGB(F,F)-F (4-6) 3%
V-HB(F)B(F,F)-F (4-9) 5%
3-BB(F)B(F,F)-F (4-13) 3%
3-BB(F)B(F,F)XB(F)-F (4-24) 3%
4-BB(F)B(F,F)XB(F)-F (4-24) 5%
(3 NI=75.6"C ; Tc<-20°C ; An=0.099 ; Ae=5.5; Vth=1.83 V; n=9.2

mPa-s ; y1=73.5 mPa-s ; & 1 /Ae=0.50.

(01151 [EHEH 15]

, 3-BB(2F,3F)XB(F,F)-F (1-4) 7%
20-BB(2F,3F)XB(F,F)-CF3  (1-4) 6%
20-BB(2F,3F)XB(F)-OCF3 (1-4) 8%
3-HH-V (2) 25%
3-HH-V1 (2) 6%
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1V2-BB-1 (3-2) 4%
5-HBBH-3 (3-10) 6%
5-HEB(F,F)-F (4) 3%
3-HHB-CL (4) 5%
5-HHB-CL (4) 4%
3-HHEB(F,F)-F (4-4) 4%
5-HHEB(F,F)-F (4-4) 4%
3-HBEB(F,F)-F (4-10) 3%
5-HBEB(F,F)-F (4-10) 3%
4-HHB(F)B(F,F)-F (4-18) 7%
4-BB(F)B(F,F)XB(F,F)-F (4-25) 5%

NI=89.3C ; Tc<-20C ; An=0.112; Ae=7.3; Vth=1.62 V:n=13.1
mPa-s ; y1=84.1 mPa-s ; € 1 /Ae=0.49.
[0116] [EHEHI 16]

3-BB(2F,3F)XB(F,F)-F (1-4)  10%

1V2-BB(2F,3F)XB(F,F)-F (1-4) 5%
1V2-BB(2F,3F)XB(F,F)-CF3 (1-4) 5%
4-HH-V (2) 12%
3-HH-V (2) 20%
3-HHB-1 (3-4) 6%
3-HHB-3 | (3-4) 7%
5-HB(F)BH-3 (3-11) 2%
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3-H2GB(F,F)-F (4) 4%
3-GHB(F,F)-F (4-7) 3%
5-GB(F)B(F,F)-F . (4-11) 3%
3-BB(F,F)XB(F,F)-F (4-16) 6%

. . 3-GBB(F)B(F,F)-F (4-19) 3%
3-BB(F)B(F,F)XB(F)-F (4-24) 5%
101-HBBH-3 (-) 3%

‘- 101-HBBH-4 (-) 3%
101-HBBH-5 (-) 3%

NI=86.3C ; Tc<-207C ; An=0.109; Ae=6.9; Vth=1.70 V;n=12.2
mPa-s ; y1=80.2 mPa-s ; € 1 /Ae=0.48.

(01171 [HHa®l 17]

3-BB(2F,3F)XB(F,F)-F (1-4) 9%
20-BB(2F,3F)XB(F,F)-F (1-4) 5%

(Y 3-BB(2F,3F)XB(F)B(F,F)-F (1-13) 4%
3-GBB(2F,3F)XB(F)-F (1-9) 5%
3-HH-V (2) 20%
3-HH-V1 (2) 4%
3-HH-VFF (2) 3%
3-HHEH-3 (3-3) 4%
3-HHEH-5 (3-3) 3%

: 4-HHEH-3 (3-3) 4%
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V2-BB(F)B-1 (3-6) 2%
3-HHB-F (4) 4%
5-HB-CL (4-1) 5%
1-HHXB(F,F)-F (4-5) 5%
3-HHXB(F,F)-F (4-5) 5%
3-GB(F,F)XB(F,F)-F (4-12) 8%
3-HHB(F)B(F,F)-F (4-18) 4%
3-HH-5 - | (-) 6% ®

NI=75.2°C ; Te< -20C ;s An=0.092; Ae=6.5; Vth=1.68 V; n=9.5
mPa-s ; y1=72.6 mPa-s ; € 1 /Ae=0.50.

[0118) [EEHI 18]

3-BB(2F,3F)XB(F,F)-CF3 (1-4)  10%
3-HBB(2F,3F)XB(F,F)-F (1-7) 5%
4-BBB(2F,3F)XB(F,F)-F (1-10) 6%
5-HH-V (2) 6% V)
3-HH-V (2) 31%
3-HH-V1 (2) 8%
5-B(F)BB-2 (3-7) 3%
5-B(F)BB-3 (3-7) 2%
3-BB(F)B(F,F)-CF3 | (4-14) 4%
5-HBBXB(F,F)-F (4-20) 8%
3-GB(F)B(F,F)XB(F,F)-F (4-23) 2%
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' 4-GB(F)B(F,F)XB(F,F)-F (4-23) 5%
5-GB(F)B(F,F)XB(F,F)-F (4-23) 7%
3-HH-O1 (-) 3%

NI=78.2°C ; Te<=20C 5 An=0.113 » Ae=9.2;Vth=1.34 V;n=12.1
mPa-s ; y1=77.3 mPa-s ; ¢ 1 /Ae=0.48.
(0119] BBl | EEEM 2 MARMNEE (1) & 166 &
202+ B - BHED | EEFHI 18 AERMITE R R 0.0
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L B 103110399 BRI A F ~ EER:103 427 5 10
| R EFRHE
(FREEHES - BF BOEBED)
[ZEH L]

WRAEARYHEE AR R SERTTHE

LIQUID CRYSTAL COMPOSITION AND USAGE THEREOF AND

LIQUID CRYSTAL DISPLAY ELEMENT

[ 597 7R 5K ]
[0001] ARFHHEZHMN —ERAMERY - &8I &
¢ BATHE LEARR-—ENESAEERENBREERY -

iR &Rk B ERHmEmY] (twisted nematic » TN) 2 -

S EBHEE H (optically compensated bend » OCB) == ~ L HE T

#2 (in-plane switching » IPS) =, - # % &F UJ#L ( Fringe Field
N Switching » FFS ) &t B H K EE X FEBl = ( field-induced

photo-reactive alignment > FPA ) L F Ej5EE (active matrix »

AM) JTfF -
¢ (GRS T
[0002) ¥EB RIS > EREED THEFENB D EBHE

%% (phase change > PC) = « H#H#E H %] (twisted nematic » TN) »
B E ) 71 ( super twisted nematic> STN )~ &8 8 #8 §77 5 ( electrically
controlled birefringence » ECB ) ~ 2 2 % E & g ( optically
compensated bend - OCB) ~ F£EJ# (in-plane switching > IPS) -

FER M (vertical alignment » VA) ~ ## &5 UJ# ( Fringe Field
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Switching * FFS ) -~ & B FE Yt = FE B2 [ ( field-induced
photo-reactive alignment > FPA) EEZ - HR T ERE) 5 =0 Ry
A5 ¥E B B 45 BE ( passive matrix ° PM ) B2 F B4 B (active matrix >

AM) - PM # o EEEER (static) B2 T =, (multiplex ) % >

AM S ME B EE 58 (thin film transistor » TFT) ~ £ & -ff%k

# .4 % (metal insulator metal > MIM) % - TFT #9533 R FEF Y
(amorphous silicon) PAK % &&% (polycrystal silicon) - & FE iR
BISSRMAOERSS R MR - EFOLENSERANABR
ey R ETEL - FIAENHEAL - LA HBERCEEEEME

HypEE A -

[0003] ?ﬁaa,.ﬁ:riﬁ#ra%‘Eﬁmﬁﬁﬁé’]ﬁﬁzaa%ﬁﬂ% "% AL )
EEHEENRE #HHRESTHEHRYNEE  TEREGRER
MEE) AM T - R ER R IER R B AR TR 1 o ER
B AM JT AR 2B B B0 R M — D 1T RR I - 1R SIAREY
B EE T E AR EREAER - Ay ENEE RREE
5 10C oL L > T AP IAHR B E T RIBEIRB-10C LT - AR
MR EETANERGRMAEE - R TUTHEEREBZE
REREERME  HEREN | EDNEERR - KHIL > 8E
BAABRYHIFEE /D - EERKR TR/ - YR E M E 8
BRI L EMERE - THATRTREHILE > EERHERY
GEENERC S YO N
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N R

LIQUID CRYSTAL COMPOSITION AND USAGE THEREOF AND

LIQUID CRYSTAL DISPLAY ELEMENT |
(%]

A5 U SR A — T ALY 0 SRS L IRBE -
FIARRE FIRERE « NOEE  BEILEE RN  AKAE
SEBEE - KMEEE - HEARNEEEE  HRNBBE S
SR HEED | EEERERNED 2 mENTE L EY
R - R AR B A A A B R S A
EMERE—RS  URAEAEMEENRELEWEBSE
SRS BRI A B L IR S N B B S
MEBSEZRS - DReELE AN ES M RENSELEY
(BB XS - 7B EA M -
€39

The invention provides a liquid crystal composition, which
satisfies at least one of the following characteristics or has a proper

balance between at least two of the following characteristics: a high

upper limit temperature of a nematic phase, a low lower limit
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temperature of the nematic phase, low viscosity, a suitable optical
anisotropy, a large dielectric anisotropy, high resistivity, high
stability to ultraviolet rays, and high stability to heat. The liquid
crystal composition of the invention contains a specific compound
having a large dielclctric anisotropy as a first component, contains a
specific compound having low viscosity as a second component, may
also contain a specific compound having a high upper limit
temperature or low viscosity as a third component, contains a
specific compound having a large dielectric anisotropy as a fourth

component, and has a nematic phase.

[AxRE]

[AxIEENERE]: & -
[RREREZFREERE]:

FARN)

[ AEEHLEAR > FETRREENEHEBIMILESN]:
| 51811pifl , 2



1631207

L1065 125 220 1SiFSBE

FANRE: N -
§ J.
'Z% I:)? /{'\M 106-12-22

— HEEARE

| —REREERY  ESARER (1) FERnamma
BRE/L 1 ELAMERE—RY UREBEER (2) FiETH
(LAMEERETNEL | B aYERS RS > WAEERY
Tl

: L1 ) L2 :
F X
R Z F (1)
| . o8 )2 Y e
] X2

(D) R (2) F RIFRBIMBRE 1 £ 12 695E -
BB 12 REREENRE2ZE RAKBE R RIRE2E 121

GERED | EEEFERRARE 2 = 12 09%% ) 3 A RIEB

BIHE L4-HEEE  14-HEE - 25 1L4-HEE - 23-268

LA 2,6- TR -1 AR IR 2,5- B 13- N2, 5-
CERIEIRE-2,5-25% 2 R 2B RER IR 2
ik SHERE BEEER AIFEEE LR L BLH
RENE S X'E XBIUMAENE Y HE & ZE0 1 HE
KRR 1 E RORERED 1 ESENEZRANKRE
12 28EEE m R jBIUMEO0- 12583 ?ﬁﬁﬂmfﬁijz
MAEINT Hf XX R Y THEDL—EER -

2. MEAEHEMEHELE | EBAMR EELRY  HeAEEK

51811pif2_& 34 1

103110388 FHEY AG2O2 0633924770



1631207

103110388

51811pif2 &3]

— BT

PN
R 0 O O
{%
- X3L1 2
X L2
\ E ]
O~
0 . O—QW
X
X2

FEEW AG202

1065 12 220 1S FESE.

106-12-22

(1-1) 25 (1-14) FIRTAVEEVNVEBRETNED 1 BLEY

(1-1)

(1-2)

(1-3)

(1-4)

(1-5)

(1-6)

(1-7)

(1-8)

(1-9)

10633924770




1631207

1065 128 220 S EHEBE

106-12-22
x5 X3 12 1
F
SO=®. "~
o v . (1-10)
X6 x4 ' :
X2 '
oz '
0 Fr X3 Xt ‘
R1
GO
x4 X2
L2 . '
R
i x4 X2
X L2
E 3 1
- *
-
XG
: x4 X2 ‘ '

F 3 1
- O S

(1) B3 (1-14) 0 R BB E 12 0585 - B 1
jiu%ﬁ%%ﬁ%%2§LMWﬁ%IU&U%ﬁW%ﬁY%
XXX XX XX R XSEIHBENE : Y BE - ‘
fF0 | EEEEERAORE 15 2 NEERED 1§40
MEMANHEE 1 E RAREE B9 X XR Y ERED
—E R -

3. 406 WA HEE S | YRS AR o PR B
WBERTEE LS IR 5 ERYE 40 EE%
W#E > RIS R OWLEER 15 BEB%E 60 EE%AEE -

4 MEFHFEES | EMARSERY - EEAEEE

51811pif2_f& 34 : 3
103110399 _ FWERYE A0202 | , oessearr



1631207

106E 128 228 EFEEE.

106-12-22

H()FTRRO LA YHNERTNED | BLEUERS SRS
RO RO ®

(PO RERBUHMBHRE1IE 2HEE BE 15
RERERE BE2E RHRERED | BEEEIAIRE 2
ZREGEBCREDBIHE L4MEBEDE - L4-/H5EE
21 AR 2,5-ZF-14-HEEL 2 RER BLERER
EEE n k1 283 HPEnk 10> BCH LA-MEL -

s.wﬁﬁgﬂﬁﬁﬁ1@%@%@%@&%’ﬁ@ﬁ%@ﬁ

(3-1) BR (3-12) FIERNELYHERTOED | BLEY
[ERE=mS

51811pif2 &% 4
102110398 WA AO2G2 \ 10833924770



1631207

1065 125 220 EEEMA

w@-@w | | (3-1)
R~ )~ )= (3-2)
R4WZ—O—R5 - 9)
R* _‘ ()= (3-4)A |
OO0
RS. (3-6) | | '
RS . ' (3-7)
’R4WZ@<}R5 (3-9)
OO e @

2 (3-1) B2RX (3-12) FRERBUMBEEY 1E 128

106-12-22

BiECBMEB1E RHRAL BE2E RDORERED 1 ES
CRMANEE 2 5 12 09FH%E -

6. WEHFHEFEEE 4 EHMARSERY > AR Fik

51811pif2_f ¥4 5
1031103269 HEBY Av202 1083392477-0



1631207

1065 128 220 ISFEHE.

106-12-22

WEERMNESR  EMBSRANLAE 5 BE%E 35 B8%
1 A -

7. MEEEAEES AR RNRRERY EEAE R
()RR LS PR BB By S /D 1 FE (L & Y 0E B S I B 4

R‘Lé@—z“g—Q—Yz | | @)
p .

®(4) O ROBBE 1 E 2GS B 1B 2 AEaR
WEB 2B 20EE BER LA-BEOE LA EEE 2-5-1,4-
I - 2,6-:%-1,4-@%;&; CBENE-2,5-T 13- EEfEL2,5-
ERUGRNE-2,5- 2% 2 BEG - B4 BEEER - ME
FEEE R XUBURERLE VAR - 20 1 EA
WRZIANRE 1S 12 EERED 1 668N EI B
IE DERES p B 12 354

3. MEHAHABEE 4 BN EERY  HESHES
KBTS ARTOED | B EAWIEBELRS

4@}@ @
P

51811pif2 & 2|4 ' : 6
103110389 RN 80202 . | 1063392477-0



1631207

|'1tir5-$ 128 220 KEEFHE

106-12-22

3 (4) o ROBEEE 1% 12 IV - BB 1 F 12 e
SRR 2 2R B E A LA-GETE LAMEL 2514
B~ 2,6-7 G- A-fEE © BEIE 25T+ 13- 05—
ARG IRE-2,5- "5 5 7' REM  HZE  BEEEN AT
FEEHE R XOBUMBEARE VAR 8- 50 1 B
MEERARMBEHE 1 E 2 OEERE D | BEERETRNEE
IZ 1209k & ip R 12 ~3@‘z4°

o, i EARES | AR RERY - RarE s OO
(4-1) B (427) FIERHLEMNEBRTNED | LY
fE RIS

51811pif2 %14 o 7



1631207

51811pif2_#& $4
103110399 Y #0202

L064F 128 220 [ErEEsE.

106-12-22

(4-3)
(4-4)

(4-5)

(4-6)

(4-8)

(4-9)

(4-10)

1083392477~0



1631207

106128 220 IBFEEE.

RG{ZF (4-11)
Q- F F
{@Q e

RGF (4-13)
RGCFa (1) &

.
RsidF | (4-15)

F

F o i
IQG%QIibyquI}_%Er<:2>F (4-16)
OOOCr e

| F F

OO0 wn &
RG{ZF (4-19)

106-12-22

51811pif2_& ¥4 . 9 |
103110398 FHBY A02O2 ’ 1063392477~



1631207

Z= 12 1y

Re Q

Q
RG{ Q
aeaavat

F
2929
F

51811pif2_f& £ 4 ' 10

1032103299

EWEY fo202

1064 128 220 {EiFaHE |

106-12-22

(4-20)

(4-21)

(4-22)

(4-23)

(4-24)

(4-25)

(4-26)

(4-27)

R (4-1) 5k (427) o ROBRELE 12 B - B 1
GERGEE 2 12 WHRE -

10. 4044155 B R 25 4 TE T A
(4-1) BR (427) FEFOEEMOHEPNED | HLED

LR R e EJE

10683392477-0



1631207

7 R 5B U EL 7y

51811pif2_ $14

108110399 R 80202

11

1068 128 278 ‘EIE%EE?

106-12-22

(@-1)

(4-2)
(4-3)
(4-4)
(4-5)
(4-6)
(4-7)
(4-8)
(4-9)

(4-10)

LOG3292477-0



1631207

1068 128220 (e FEEE

-Q F F |
RG{O@%@F (4-12)
~ RBCF3 | (4-14)

| . -
RﬁiQF (4-15)
| _ |
. F =
Rekj,: (4-16)
L=~ 1
o F F - |
. e ) () {)F | (4-18)

106-12-22

SI1811pif2_@m#l 12
103110399  REREEAcz02 1063392477~



1631207

1065 128 220 [EFsEsE

o ' 106-12-22
OQF ' (4-20)
, F
_ F
RL A Q
. F
OO <
7/ OQF (4-22)
F
.
O X ®
g OQF (4-23)
- 4
F.
aUaUaWad 6
5 . (4-24)
, .
O~~~
. 0 F (4-25)
: F
F
o O~~~
H W (29

4-27)

A
=)
E_n
O'TI
9
98
M

® (4-1) B3 (4-27) b ROBTEE | 2 12 M50 - GeBY 1
Z 2R A AR E 2 E 12 890FE -

1. 0ok S RSB 7 T A TR B e B P AR I
WERERMNER  FRENRSNEEAE 10 EE%E 60 EE%

51811pif2_#& 314 13
103110399 BB A0202 ’ . 10633924770



1631207

1o 128 220 {SEESE

106-12-22

I E -
2 R E AR | LR SR B TR
EIREER T0C M E  HE 589 nm FHDEES HEM (5 25T
FHE) & 0.07 Db i BLAE% | kHz TR EE BB 25C
FHE) B2BE -

13, — @RS BRI & :ﬁw$ % #E 5 1 TE T
BB -

M L aewEAEES B ERRNREERTE S L
W B T R R M SRR BT AR - o
B R - ST MBS - 8 ) B o B ) A
R R B - & ER 7T S = R B -
CIs. —BHEEEANEES | ERT m&%@w%m% > 5
B BT T -

51811pif2_f& 34 , ; 14 ‘
1032110399 - RGNS 80202 ' 10632924770



1631207

F5E 103110399 SR 2HZEAEERREIEAR EEHEI03E7F 108 °
temperature of the nematic phase, low viscosity, a suitable optical
anisotropy, a large dielectric anisotropy, high resistivity, high
stability to ultraviolet rays, and high stability to heat. The liquid
crystal composition of the invention contains a specific compound
having a large dielclctric anisotropy as a first component, contains a
specific compound having low viscosity as a second component, may
also contain a specific compound having a high upper limit
temperature or low viscosity as a third component, contains a
specific compound having a large dielectric anisotropy as a fourth

component, and has a nematic phase.
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