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A liquid crystal composition is provided, which satisfies at least one of the following characteristics, or
is related to at least two of the following characteristics with a suitable balance therebetween: a high upper
limit temperature of a nematic phase, a low lower limit temperature of a nematic phase, a low viscosity, a
suitable optical anisotropy, a large positive dielectric constant anisotropy, a large dielectric constant in a
minor axis direction of a liquid crystal molecule, a large specific resistance, and high stability against
ultraviolet light and heat. An AM element is also provided, which has a short response time, a large voltage
retention, a large contrast ratio, a long lifetime, etc. The invention includes a liquid crystal composition
which has a specific compound with a high upper limit temperature and a low lower limit temperature as a
first component, and may also have a specific compound with a large positive dielectric constant anisotropy

as a second component, a specific compound with a high upper limit temperature or a low viscosity as a
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third component, a specific compound with a large positive dielectric constant anisotropy as a fourth

component, or a specific compound with a negative dielectric constant anisotropy as a fifth component.
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A liquid crystal composition is provided, which satisfies at least

one of the following characteristics, or is related to at least two of
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the following characteristics with a suitable balance therebetween: a
high upper limit temperature of a nematic phase, a low lower limit
temperature of a nematic phase, a low viscosity, a suitable optical
anisotropy, a large positive dielectric constant anisotropy, a large
dielectric constant in a minor axis direction of a liquid crystal
molecule, a large specific resistance, and high stability against
ultraviolet light and heat. An AM element is also provided, which
has a short response time, a large voltage retention, a large contrast
ratio, a long lifetime, etc. The invention includes a liquid crystal
composition which has a specific compound with a high upper limit
temperature and a low lower limit temperature as a first component,
and may also have a specific compound with a large positive
dielectric constant anisotropy as a second component, a spécific
compound with a high upper limit temperature or a low viscosity as a
third componenf, a specific compound with a large positive dielectric
constant anisotropy as a fourth component, or a specific compound

with a negative dielectric constant anisotropy as a fifth component.

[RERIE

[REEENKRE]: &
[(ARKBEZFHREERA]:

%))

(ZK%EEH:Q‘EB%F B EARERIMLER]:

54348pif 2

%h\*

7{1



201520319

HHHF AR AAE
(ARHABER - EF BOLEED)
[ﬁ%%ﬁ]ﬁ%ﬁ&%&%%%ﬁﬁ#v

LIQUID CRYSTAL COMPOSITION AND LIQUID CRYSTAL

DISPLAY ELEMENT
[ ]

[0001] ABHEZHEMN —EREERY 2B ZHERYRE S
BATLHE THEHERRNEZMEERENBEERY UK
FEZMERM A BEFERE RS (twisted nematic » TN) ~ L2 E
# il (optically compensated bend » OCB) - T A 4J#2 (in-plane
switching » IPS) ~ 8 & J#1 ( fringe field switching » FFS) -~ &
5% 18 RN JE L S FERR 14 ( field-induced photo-reactive alignment »
FPA) RIIRZ(EI B (active matrix » AM) JTfF -
CA:ET D
[0002] ¥EERBERITHHF » BRKGES FREIEER (operating
mode) K/ © fH# (phase change > PC) ~ ¥ M % (twisted
nematic ° TN ) ~ B E % (super twisted nematic » STN) « FE %
3784 (electrically controlled birefringence * ECB) ~ Y2 (& &
g ( optically compensated bend » OCB) » T I §J#: ( in-plane
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#: ( Fringe Field Switching @ FFS ) - & 45 &% JE ¢ X JE B2 [

( field-induced photo-reactive alignment * FPA) R - R TH
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[0041])
% 2. hSYHIRE
ta=x7/ (D) (2) (3) (4) (5)
FRRIBE M M~L S~L S~L S~M
ShEE M M~L S~M M~L L
HER A M M~L M~L M~L M~L
NESRRME 0 L 0 S~L L"
LEEERE L L L L L

D) MEEREENERS @ THFTREEIR) -

[0042] ERERSUCEDRENERYFE RS LEWRERK
VR R RN ERBRAO T - &YW (1) BE LIRBE
mMARETRERE - k&® (2) KERSENESHENSE - LEDY

(3) em LIRBE > HEREHEE - ©EYW (4) BENELA
B MARETREE - k&YW (5) BERES FHEEHH
A EEH  WMHRETREE -

[0043] = HERYFHRSBES RO LEWHRELL
IR ERBETRHA - EEIHPHESIRELESS E—Ro+
BT B—RAYEZED B RS HENRS C B+
BARD BB _HI+E=ZH S - E—RAH+E RO+
BHEKD - BB R TELRD - B—BAO+EZR D+
BERD BRI+ B R +BLAS - BE— R +EUE D+
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BERS B—RAOE-RAOESRSBEIRS - B—HH+
EoRAESRAEARS C B—RATESRA B K+
BERS  E-RAOESRAENRAEARS  HEE— R
AHECRATESRAENRSERARS - LENHASBE—
RAEZRAVESRS BE—RAE RSB RS EER
S BE—RAE RSB IR EARAREE —RA+E
RA+E SRS ENRD E TR -

[0044] BTRELREE H—RANBEELASH 3 EE%
PE o BTRETRGE  $—RAORELHISH 30 BE%L
T o REWLLAISY S BER%EH 25 BEWWEE - G EK LA
B S ER%EH 20 ERUTEE -

[0045]) BTESNELHAEN BE-RONRELHSH S E
B%ll b BTRETHREE REBTRERE  S-RANE
FEELPIS G S0 EE%LLT - RAEMILLAISE S BR%EH 40 BR
it HEE - BHERI LIS 10 BE%E Y 30 ER%HFEE -
[0046) BTESLREE NEETREHE B=RANE
EIAISH 10 BR%UE  BTRENELZARN  BERSH
BELBISY 90 BR%LLT - LEMLLAIRG 20 ER%EH 80
EBUHEE - BENLAISH 0 BER%EH 70 BE%HE -
[0047) BTESNESARE SNRANBRELASH3E
B%LE > BTRETREE SRS ORELASH S0 2R
%A T - RAEMLAISH 3 BE%EL 40 BRWIHE - BEY
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EEBISH S ERE%EH 30 ER%WHE -

[0048] BTREBRES TWESHTANNEEY  SARSH
HELPIBHIEE%U L BTHRETREE  SEARSWEE
HOIBH 25 BERE%UT - RENEFBSH S EE%TH 20 ETEY
FIEE - BENLAISH S EB%EH 1SES%NTE -

[0049] Z850H - WSSV EREETRE - R SHRE 1
ELR2ERE BRB1IE RHREE B 2E R2HGE  RH
EL I HESRHEMMRIBRH2E 28GR - BTRERSBENSE
BRENR BBHRE 1 E RHUKE -ROERBIMSHKRE 1 E 12
e BB 1 E RHRERE NEBRB 2E RAKE-BT
REHEARRBANBESE  BRENRRRBSRE 1 E 120k
ERERRBUIBEBHE I E RARE BH1IE R2YREEE-
B2 E 12HEE - 22 1 AECNRMAMARMBRE 1 E 12 1
i REED | HECHEFTNANBE 2E RHEE - BTH
EHENABRRANBESES  BENRR R ERE | T 12 694
E BTRETREE NESTHREHE BEM R H R SHK
B2E RHBE -ROEXRBIIHSHE 1 120955  BRE 1
ERPKRERE BE2E ROAEE BE2E RHREE T
D1 ESERNEMNARNBRE 1 2 20EE - LEED 1 HELK
ARATARIRE 2 E 2 WEE  BTRERBENE  BEMN R°R
RIBBH 1ZE RHNREE BTESNESAESE - BEN R'HK
RIEBEBE1IZE RHKERE BENKNERARE  DENSES
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& -

[0050) WEMKRKES HFE Z2E-RE TE KE- -C2&E-
FRE - -WEXE - RTREME  LENKERZE RE-T
B KE - RERE

[0051] Z4 1 EERRKRNIZMMNANRENBESR - &FE
2-BLEC-RAECA4RTE S-FRE - 6-HCOE - T-BEE
BES-AEE -BTRENEEAMENE  LEOHTRE 2-BLE
3-EANE - 4-FT E - HE S-HIKE

[0052] WENREER @ FEE  ZEE WEE - T&EE -
KEE  CEE HNEEREE - BTREHE > LENKREER
FERERELEE -

[0053] HMEMEES ' Z2KE - 1-REE  2-RGE - 1-TH
H2-THE 3-THRE  LLBE  2-EE  3-EE -~ 4K
BEI-CHRE 2-CHRE 3-CHRE 4CRE HBS-CRE -
BTREFE  LENRERZEE  I-HKEE - 3-THE &
3-IRIEE - R E T A -CH=CH-M B E L BB AR ENE AL
E-ERBTREZEESERRE N I-AEE - 1-THE LGS -
1-CMEE - 3- KRR 3-CREZENFEPRESNABE - R
2-TIHE -~ 2-KEGE - 2-CRECENBETRERSIENBE -
BEET  BERENEEENRIIHNEE -

[0054] ZE4 1 EERKEMNANBEEORENS © 2,2-2H L
MHEE33-THR-2-NBE44-TH3-THE SS-ZHA4- KGR

ig‘i
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HE 6,6-ZH-S-TMHE - RTHREME  LEFAS 22-Z82%
EWE 44-ZF-3-THE -

[0055] BRA-BRBREBFEIME 1L4-HMBOHE  14-HEE .
2-F-1LA4-(FE ~ 23-ZF-LA-(RHEE - 2,6-ZF-1L4-HEE - 1§
E-2,5- "% ~ 1,3-TH8LE-2,5-2 8 - RENGNmE-2,5-— &K - 57
RENBEEEAENE BENBRA - BBREFS L4-EFEERE
2-F-14-HEE - RC-EDREEBHIHE 1L4-HEDEH - 1,4-
(R~ 2-F-L4-MEERE 2,5-ZFH-14-HFE - BT REHN
B BRENRC RDRBER LAMECE  RFESTERSH
BEAENE MENBRC - EDHREER 14-HFE - B G RER
] BIUHE LA-HRRCE - 14-HECHE - L4-HEE - ED 1
EREBKAFTIAN LA-BFEE - REEGUME-2,5- 2% - T &
2 1 EEEERKTIAE L4-HEE ) WBREFS : 2-5-1,4-
fRE ~ 23-ZH-L4-HEERE 2-8-3-F-14-HEE - BTH
BHEE BENRGCHRRIR L4-HBCE  BTEENESH
RE G BENR GCHE] BEHANME-2,5-“E  BTREXES
MEE RENBECHBIR L4HFEE-RIB 2,3-2H-1.4-
(RRE - 2-R-3-F- L4 E R 2,3-ZF-5-FE-1,4-HFEHE - 3,4,5-
ZHRE26TECKE 13- ZHEAERK-26-“E - BTRENE
EHEMSE BRENR I B 23-2H-1L4-HEE - BTRS LRE
B2 14-HMRCEFROIBEISKABUERIEXEBR -
VO I -2,5- — B
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(o] o (o]
—Q—%{)— ,%%@—O

[0056] Z'-Z’ R Z BIMBES  MZE REEE KE
CHTEEEE - BTRERE BENZ -ZRZBEE B
TRENESHEN BENZ ZRZB_FAETFEEE -
PRBUMBHESE HIE THREEE RNEBEESE -
ETHRESE BEN 2R 2'BER - R ZI7BUIMBESR -
Mz E BEEE RETFEEE - - STRERE  ®EH Z2°
®%ZBEE BTESNERAEN BEN IR ZBEEFHE
£
[oos7] X' x> X X' X - X*R X' BIHWBEHE - BT
RENESAESE BENX XXX X X HX BE -
[0058] Y'R Y'EItEHE & E4 | HECKRFNRE
BE1E ROREE REED | BESREFMVANBRE 1 E 12
HiEsE - BTRETHREE BENY RY BF -
[0059] ZE4 1 BERNERNANEENREFB=ZFHFE -
EL I AERREFNARNREENBREFB=FAFEE -
[0060] aBO0E R2MBE - BTRENE BREMNaBOH1-
bR cBIMBO 1 2R3 MAEbPH WMB2H3-BTH
ETIREE  BENLVE B 2-dB0- 152 dB 1Y
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BDE LA-HECE 2-F-L4-HEE WE 2,5-ZF/-L4-HFEE-
RTREXE BRENIR O BTRSLREE BERN IR 2-
eB1-23R4 e BINIBFNRZTNWZ BHEE - HZE - K
EREEE RTBRETREE BEN-R2 BRTEENES
MEE BENeB3-fH1-2H3 - gHOH 1 MHfHEg
MAR3IUT BTREXEE BENIS D BTESLREE
BENIRB2H3 - RTHREREE BENgR 0 BTHEETR
BE BWENgR1-

(0061 A > NmHEBRENKINHKEY BENKED (2) B
H 4 Frryfe s (2-1) E4AED (2-8) - ZEAEGDT > BiE
REZRSNED | BRAEY (2-1) L&D (2-4) kED
(2-6) REULEYW (2-T) BERB_RINEI 2ERLKEY
(2-1) Rtb&w (2-6) MEBEMHLEDY (2-4) kUEY (2-6) BT
He e

[0062] ®ERLEY (3) BETHLRBEKEY (3-1) Efes
¥ o(3-12) - ZELEYF  BRERBEZRIONED 1 ERLKEY
(3-1)EW33IHEB3-5S) e (3-7) LEH(3-8)"
HELEY (3-12) - BERBE=ZRINED 2ERAe? (3-1)
REEY (3-5) k&¥ (3-3) Rfee® (3-5) ka&® (3-1)
k&Y (3-7) KELMEY (3-3) kEW (3-7) WS -
[0063] ®ERLEY (4) BE 10 FryytE? (4-1) £
&% (4-19) - ZEAEDTD  RERFMNRINES 1 ERELE
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¥ (4-5) &% (4-11) -~ k&YW (4-12) - (k&Y (4-13) - 1k
a7 (4-15) BELEY (4-16) - BERBURINED 2ER
&Y (4-13) RUEEY (4-16) HBELEY (4-15) RLEY

(4-16) Y& -

[0064] EEMLEY (5) RIE 13 FrltykE® (5-1) £
& (5-19) - ZE4LEDT  BRERBELRINELY | BERLSE
¥ (5-1)~ k&Y (5-3) (LEW (5-4) (k&YW (5-6) kEY

(5-8) BB EY (5-13) - WEREFEAKRSNED 2EBRBLASE
¥ (5-1) ke (5-6) ke (5-1) kiE? (5-13) - 4k
&% (5-3) ktkEa® (5-6) k& (5-3) ktkea® (5-13)-
E? (5-4) RIEEW (5-6) RELEW (5-4) RILED (5-8)
& -

[0065] %5/ HHHIMNERY FRIRMETRA - LER
MABABEEALSY - ELE - RIIBRBRKE - &% - BE
Bl - REMEAEY  REEHKE - REAHBE - HN5IEKE
Y HR e AT B 2k B T R 8 A (torsion angle) BYEE) - MR EEEE
CEDHINRERDF - KBS FRAEY (6-1) £
G (6-5) KBEMEMEUNBRELLFBKSEEWUT - LE
HELBI B 0.0l EE%EH 2 EE%MNEE -

[0066]
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HsC

HaG CH;,
o ! 6-1)
CgHw)LO
CeH13
\ @)
o—@—«o g_<CsH13 (6-2)
CH,
C3H7—<:>—<:>—©—y_/CH3 (6-3)
H4C
F
. 6-4
C3H7‘O‘O‘Q°}—CGH13 )
F' CH,
F
* 6'5
C3Hy . O O OW_CGH13 (6-5)
CH;

[0067] &% T R5ILEEARKRFRIMBASIRERILER TR  RES
THERFEEATHER  MMEEZET  MAEEBRLR EREE
MBETFERANERRTE > MEAEAMBIGNRERD
e REMABHBREINZ B 1 EINBHEIKEY (1) %

C(CHs)s

CnH2n+1‘Q'OH (7)

C(CHs);
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[0068] k&% (7) F HBEMN S 13579 LEH
nB7-n8THLEY (7) BRERME/  WMHRERFHEE
ATER TEEZRT  MAEEEN ERIEEAEE T IRHE
FRANEBRRFEMSAR  -BTESFRLZR > AEAEBEK
BB S0ppm U L BT ARELRERE  XERT TES
TIREE » FIEABIRIEELLAIRF 600 ppm LLT - TEERILLAI
%5 100 ppm E#9 300 ppm HJHIH -

[0069] RAMERNBIFNEELR @ “EXRBRTEY - FTHERE
MEY - ZWTEYSE - B4 BERILEERNEIENERE
BN - BTSRRI B 58 E Bl Y& A LL
B So0ppm LLE BTTARELREE  HERTIRES FTRE
B bk B SRR E B BB ELL G R 10000 ppm BUT - £
I EE BB #9 100 ppm £ #5 10000 ppm HY & E -

[0070] S TEEMEE (guest host» GH) WARITLH - 1M
BEFEE BEREAXEZEN-AEAEER (dichroic dye) i
MR - BRBEELRFFH 0.01 EE%ER 10 EE %W
BHE - -BTHEER ME_FEYVERHEH FEFEVRHEER
WEAMRERYS - BRTEB/FERR - BERNRELIS
B 1ppm AL BTEHHLEERTR  BEERIBELLSIFHFT 1000
ppm LAT o LAERJLEFIREAT | ppm £ 75 500 ppm HYEHE -

[0071] BTHEENREWRERR (PSA) FKITHF » MR
GHEAMEVMHRMRERY S - REELEDHOEEDNR A IERR
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BE - FENGERE ZBELEY  ZHEELEY  WIHER -
BREMNMEY (RF#BERKE (oxirane) » B T 42 (oxetane)) - Z
MEFRFAFURENEENKEY - RENPI TSR BERER
EHFERNRRENTEY BTESALIRE  REMLEWH
RELLFIRA 0.05 EEWU L BTHIEERTR  REMELE
VIRVEELEBI R 10 EE%LLT - REMLEFISH 0.1 EE%E
M2EE%EHE REELEVERLNRBEHTRS - FTR
AREERBFELBNEETETRS - AUETRANEE
fefF - AR EEEE - LREENECBAEBEEM AR
*1 o A FC Y SRR o BUANME B oL AR AA B Y B 2 & (Irgacure) 651
(EEMEE - B8R (BASF)) -~ BifEE (Irgacure) 184 (ZEHE
R EBER) BEEEER (Darocure) 1173 (FEMEE  Bfrk)
BENEHERSG  -ERREULEYNEE  XREEBEH
WELLPIRHT 0.l EEWE SEE%WEE - LEMLLFIEH 1
BEENEHIEE%NHE -

[0072] REREEAEDERE > BTEHIERE > FHHEMRESH
HE - REMKEYEERURERRS IHIE AR E RN A
R - ReMEIREIFF S %% _F (hydroquinone) ~ B ¥
X ZF (methylhydroquinone) ZHEM R _EIMTEY - 4-8=T
2 X Z B ( 4-tert-butylcatechol ) - 4- B & H F B
( 4-methoxyphenol ) ~ BEBENE ( phenothiazine) Z

[0073] St > BEASUEVHNERFEETRA - ZELEY

54348pif 31
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A AR A EREGRE - FIRERAE - LEYw (1) BRAH
AEF B 59-176221 BAMPEBMN FTERER - kEW
(2-6) 2FIFHBAHFIEEBIT 10-251186 R AWM P RBMA H LR
BR - AW (3-1) B2FEBAEFERE 59-176221 HiAH G
SLELE 5 RIS B - A& ( 3-12 )2 R B AR R B B 2 2-237949
AP RHRN T ERERK - e (4-3) BB (4-8) ZF
B A EF BT 2-233626 AP M T EREK - LB
(5-1) BAE® (5-6) RFAIFAAHABRE 2-503441 HFAH
PEHNFERSE R (1) WS | WA EEEBRE
B 2 (Sigma-Aldrich Corporation) ¥#E - n 5 78k&W (7) &
2F LB EF 3660505 HRABHEBY HEREK -

[0074] RBH/ARFTENLEWARAUTEETRHN S
ERA R T A B AR ) (Organic Syntheses » #IHBIL R FHERA
7 (John Wiley & Sons, Inc.)) - T H# & FE , ( Organic Reactions °
BB IL L FHARAE (John Wiley & Sons, Inc.)) ~ T iZ S HHS
% ;( Comprehensive Organic Synthesis: 4% € H i 2\ & ( Pergamon
Press))  FTHBLEHE (LE) S - ARWREAALMNHE -
B BUFT it 5 RIS L S ISR B - Bla0 - BR S kB YT E
& o SRR FE BN BT 6 AR B VAR -

[0075] &% HERVWEARETRY ARENERYEE
BHM-10C U TR TIRBE - 4 70CH LW ERIBE - UEY
0.07 E#5 0.20 WEEM LS L MEN - SHREARYHUTHESE
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RHERRFR - ZEBRWESR AM TH - ZERIFIES
REBIVE) AM T - IR FEEER BSOS > & FE
HESEMBREELEY KEHEFH 0.08 217 0.25 (EE
RIEE & M EERERY - ARSI 0.10 77 0.30 rYHE E /I
ZREAEENERY  ZEBRYTRAEEEAIIHEBERY - B
HFEHR I EE SRS AECEE AR -

[0076] AW ETANR AMTH - M I/RA AR PM T - &%

I

TR EARPC- TN STN- ECB- OCB -~ IPS- FFS~ VA -
FPA EH XK AM JTfh Kk PM tff - FERHANRESR TN &EX
OCB &= ~ IPS R B & FFS &z AM T - REHF IPS B3
B FFS {8y AM T ERFEINERE - M NKEER
W FHRHIIARFT  RELSUREE - IETHFARRS
B ZRBEKEFEEI RESANZEBETHEH - ATHRIE
gk -TFT T B0 & % & 59 -TFT JT 4 - /R A A A I B B 1T 1
BEAMBMIERN @Y dh#EBESI M (nematic curvilinear aligned
phase » NCAP) BIJntf ~ RREMRH T RE MRS TH
RE W78 (polymer dispersed » PD) HITTH -
(& 5]

[0077) FEREHEAIRERFHE S ETHFEMARA - XFHA
THREERAINRE ABRARESERS | WERYEERES 2
HAERHIESY  ABRTESRERINERMOED 2 &
BEMANESY - FERNAEEE BB (nuclear
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magnetic resonance * NMR) 3 ifEHEREE © L&YW KA
YRy R A A Tl SD ER Ry 7 B R E -

(0078 NMR 2347 : BIERHE A A E T FRE & ( Bruker
BioSpin) A & # DRX-500 - 'H-NMR 8 #IE+ » 5 557
[t CDClL FRALyEEIF » FR =\ T LL 500 MHz ~ BEHREE 16 X
IR F AT EIE - B8 IO PR BB Se (R B U T AR #E - PF-NMR &9
EH o A CFCLER AR » DIRFTRE 24 RRELT - B
HIRSLERIRAD > s BIEEIE (singlet)  d ZHEE H & (doublet)
t EfE=E & (triplet)  q BEMEE (quartet) > quin 5 AEIE

(quintet ) > sex FHE/NEIE (sextet) > m Z2IE L EE (multiplet) -
br EEH & (broad) -

[0079)] SwAEEN T BIERHEA B EEFEREER GC-14B
HERMEENE BHELAERER (2ml/min) - BHAKREERE
B 280C - dEmAlss (KEHE F/mEl& (flame ionization
detector > FID)) 8 ER 300C - EFTHK L EWH S BERFER K
EmB X AEMRALE (Agilent Technologies Inc.) FiEHYE ME i
DB-1 (EE 30 m- &K 0.32 mm -~ EE 0.25 um ; EERHES =
AERWER  EBE) - ZERER 200C TRE 2 58% 0 L
5°C/min BYEEBIFHE E 280C - AR KRN NEEK(0.1 EE%)
"’ RBHIpUL EAZERARRAETD - LR ERMEMEEN
C-R5A Blg#r&EM A (Chromatopac) - REHFFE R - FIFHRE
& AT B 2= 7 B2 B 70 b & W AR 3 B HO & 1 BY £R 7 e R DA R I B Y
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TH 1% -

[0080] MILMERZNBEBETERES CHE -BTRERS
hEMo B IEANTHEEER ZEMBRERLFEE
B HP-1 (RE 30m- AR 0.32mm -~ [EE 0.25 pm) ~ BETR L
& ( Restek Corporation) B3ER Rtx-1 ( £ 30 m~ AR 0.32 mm -
BEE 0.25 um) - WA F|TE SGE BME/\F ( SGE International Pty.
Ltd) 845&EH BP-1 (EE 30 m~ WX 0.32 mm ~ fEE 0.25 pm) -
HRGEEDEENERNER > TEABRKFRAEENS
&+ CBP1-M50-025( £ 50 m~ J94R 0.25 mm-~ fEE 0.25 um) -
[0081] HME¥WHT A EHENRAEAEYWHILLGITHBMTHA
MHTHERESL - FIAREERE (FID) REREAEKEWHIE
EWETRE - REBTEHEBENEELEERREELE
MBS (BRI - A EXEHWBHERR > TR ERSE
HEAEYHEERBURS 1- Hit ME&EAEDHLLEE (EE%)
AR BIEENEELLRESL -

[0082] HISERAM:  WEMRWH S  SEAYEERAER
% - HIEREYHIRER > FhEXLEY (15 EE%) BERN
BIAL (85 EE%) HREMAEARAEK  REBEFEEHWEMES
HIE - FIAAEERERCES YRS EE - (SEE) = (B85
BIEME) -0.85x (FEARIBEIEME)} /0.15 - ERZILBIT » EFI
H (RERE) R 25C TR SLaWEgR&EEAILEL 10

EE% 0 EE% - SEE% S EE% -1 EE%: 99 EE2%Y
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B2 - AR R E A EYHER ERBE - 2
FHREMSE - HE - URNMESEHEENE -
[0083] f{EA FatB#&E - RO EMHLEFIRUER%RR -

CaH~_ ) )-CN 24%
CsHi—< ) )-CN 36%
CrHis=X 4 )-CN 25%
CsHi< ) )~ )-CN  15%

[0084] EIZE R FIA TR AERETEHENHE - ZEHE
RKEEMBENEFERAEMEZREHE (Japan Electronics and

Information Technology Industries Association ; DL Ff & JEITA)
P H /Y JEITA % (JEITA-ED-2521B) &K & - &
B R EL 0 LU & T By J5 - IR BIERY TN T bR R HIEE
g8 (thin film transistor » TFT) o

(00851 (1) MZIMHEY EFREE (NI; C): REFRLCERE
HY B R P BRI N B EBERE - 2L 1°C/min #Y3H E 4T 0
oo HERAEN—H B HBAREREEREREE -

(00861  (2) MZIMHAY TERIEE (Tc: C): HEFMFIEMR
BRI T > R 0C ~ -10C ~ -20°C ~ -30C K-40C W% B 2%
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FERE 10 K% > BEE&EE - fla0 » EEKR-20C T BRI
RUARRE - MR-30C TRAURBERNEFIHER - & Tc S <
-20°C -

[0087]  (3) %X (BEHE i n; R 20C TEIE ; mPas): Hl
ERFERARESRODERATSERN E R EEEE -

[0088]  (4) B:EE (HEEREE vl 25C THIE 5 mPas):
K M5 FH(M.Imai )3F AB" 73 F & B8 BL 98 & ( Molecular Crystals
and Liquid Crystals) 25 259 #1585 37 H (1995) 2 &HM HFHERK
ETHE - RASAR 0°H 2 SKEERMMR (BETHRKR) 8
5 um B9 TN JTHEFBRARE - BHETHER 16 VE 195 VNEE
W LL0SV REMAREMEMEMER - NEMER 0.2 8% 2

B 1 EER R (ERIKE  0.28) BAEMER (28) K
GROGEXBERMN - WEEHZBMNTE LY RER (transient
current) RJIE{EEE T (peak current) K IEfERFRE (peak time) - H
ZEHEESE MSHEANRIFRIE 40 HELHNETER (8)
REGRBMENE ZHAEMFENNESOEENERER
R HIE T IR ERI T > FIA T XEEB TEmMKRE -

[0089] (5) XBFEENE (FTHELMEM S An; F25TTF
BlIE): HAKERRE 589 nm 9% FIAERE S L REFRLI
By BT SR 2R ETHIE - W ERRAORE [ —E 7 EEg %
R INR ERE LT8R n || BEERCHY T7 M E A 77 1A
PATHRFETTEIE - TE R n L BAEIROGHY J7 1A B BB 27 7 1) 2B 1E HRF
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ETHE - KBLARENERRE An=n || -n LA FRKEE -
[0090] (6) NEZMEME (Ae: R 25T THIE): X 2 5HH
HEiRAREIR (BETHR) B9 wm HREAR 80 K TN LA
MARE - HETHEMEZRRE (10 V-~ 1 kHz) - 2 B&HIE B &
AFHEBMAMNINEEE (e || ) BRHTHMBEIMEZLE (0.5V -
1 kHz) - 2@%%%%%%?5’9@%%@%{?%%%& (el ) IR
Ae=g || -e LYK FREFBEHNEL A EERIE -

[0091] (7) ERFRERE (Vth; [ 25CTHIE - V) HIERE
AAREEFREOAERARNER LCDS100 R FEE - KTERRER
& - B2 2 SRIRTEERARERE (BETRIFR) & 0.45/An (um) HiR#E
AR 80 EMEHRBHAMI (normally white mode) B TN JTf
AR - HETHRMEER (32Hz R H) BLL0.02VE
BN B0 VEERMMIEME 10V It BEEEARETHER
B BIEERTHNEE HREZINEZIRAKRERRE
100% > BEZXESR/NRERRE 0%NER-ZARMR - K
[RERBZHEBERZET 0%RFRIERERT -

[0092] (8) B|EE{R¥FE (VHR-1: [R 25C THIE : %) HIE
FE AR TN THEERBEEREME - H 2 SN EERAIER
(EITRHIR) & 5 um - MNAGERR > FIA SR RETEMRES
BB LT - W INTHREMKREER (5V - 60 )
KIEE - FIASEERTE 16.7T EN MBI EMERAER » X
HEMCE PR BB R < RHREE A - BE B SRER
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ROEE BEREFEZEHER A BHNERE BT S REKRT-

[0093] (9) BERFEFHR (VHR-2: R 80CTHIE : %) BRT
R 25°C T Y 80°C T HEATHIZE LASt » LLEE By it 18 [J] YRR 7 2K I B
BERGEREE - BB MEN VHR-2 RER -

[0094] (10) BERFR (VHR-3; R 25CTHIZE : %) -
RN G AEEBRRER > RFEHEIROBENLE - #IE
FEA TN THEERMERERE > MEBETHES S pm -
RETHEFEARE  BEX 20 08 - XEREREBAKRE
USH-500D( 4= ( Ushio ) B BLE ) A EL RIS 20 cm -
VHR-3BWHEIEF - R 16T ERCHBIEMZRNER - BH R
VHR-3 (R BN R EERWREM - VHR-3EER 90%11
b EER ISWLLE -

[0095] (11) BERKZH (VHR-4; jr 25CTHIE %) &
FEABREN TN THER 80CHEIBMEAME 500 Nk - HlE
ERERE  REEHHANRENME - VHR-AWEIEF > R 16.7 E
MeHBlEmMBERNER - BH K8 VHR-4 ERYHAETK
HIRRE 1 |
[0096]  (12) ZEFERFR] (v: R 25°C THIE » ms): HIERF{EHA
REEFRHOERATHERN LCDS100 BRER - XIEBNE
& o {KBIRIZE (Low-pass filter) BER 5 kHz « ¥ 2 SEHHE
AR (TR ) B 5.0 um BAEAR 0 ENEFEDER
( normally white mode ) #J TN JTf# HF il A GH% - IR TH FEINAE
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B (60 Hz~ 5 V-~ 0.58) - ILBF » B 228 /1 3 TCLEHE AT O -
HIEZBILHENAE ZAEZFIERFREEBRR 100% > 3t
ERR/IDRFREZBRR 0% - EFARM (1r: rise time: Z#)) 2
BERE 90%BE 10%FTFERRER - FRERER (<f: fall time ;
Z2MW) BEBXRE 10%2LE I0%FAEEMRER - BZEKLEEH
LAl 5 2R By AR R B T BB R 2 FIZR £ -

(00971  (13) BMFEH (K: i 25C THEIE ; pN) : HIEkH
AEMEE ( Yokogawa-Hewlett-Packard) B {3 B[R A B BEH
HP4284A # LCR & - iR 2 BRI B B AR AR BR ( EE TR BR ) /5 20 pm
R KPR E TP RARE - HETHEID 0 (REE 20 REEE
> HIEFEEFTURBMER - f/A "HKEEEFM, (BT
EREL) 8 75 BB (2.98) X (2.101) BFAENHBES
Z (C) HEMER (V) WEETES » B (2.99) #E K1l
K K33 BfE - mRFr " RASEEFM, £ 171 Az (3.18)
o BEARI YRR K11 & K33 BUEZRE 4 K22 - M EEHEH
LUAF i 77 K H B K11~ K22} K33 R Ek %7 -

(0098  (14) LLEMH (p; R 25CTHIE : Qom) : REHER
HWAZPEARK 1.0mL - HFZAHHEMERERE (10 V) H5E
0 RN ENRER - B TXREHLER - (LLEME) = ((BE)
x (BREHNER)) /{(ERER) x (EEWNEHE)) -

(0099  (15) #RAEEAEE (P REBETHIE  um): BHEEES
FIABEAKREE - 2R " RAEE ) 5 196 H (2000 =317 - A
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) BRABEAZEEETS ﬁé%?ﬁ?%@fﬁéﬁ 2 /N & 0 FI R R
KM (JeR (Nikon) () Bt MM40/60 K7 ) KEE
[ #5#% (disclination line) ARG (d2-d1) - ¥EAEEEE (P) BIR
BRRETHARERTE 0 (Tl RKE H - P=2x(d2-d1 ) xtan8 -
[0100] (16) HEAGEMNEEH (el R2SCTTHEHE): K
2P ERAER (ETMBR) & oum EREAS 80 B TN
TCIF R - BT IIEZE (0.5 V-1 kHz)» 2%
HIEBSE T TRESHTEHNTEEE (sL)-

[0101] EMHEAIFHLEMRENRTRE IWESR  FATHEX
RR-RIF B IAFECEEFRNIBRBIS KB - 7
RERBROEINANRRELCEDRIPBAELEE - (-) WKL
RS RS - MRSV (FA%) BER
RN EENEEE SR (EE%) - K% BHARYY
R MEME -

[0102]
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&3 ERALRMESMNRDSE

R~(A)-Z,~+++-Z,~A,)-R
1) EXEE R- o 4) BRIEE -A- EOL
CrHzni~ n=
CnHZnﬂo_ n0O- < > H
CmH2m+loan2n— mOn—
CH,=CH- V- :03 oh
CnH2n+1_CH=CH_ nV"
CH2=CH"C"H2“_ Vn- 0
CHymei~CH=CH-C_H,i- mVn- —C)— dh
CF,=CH- VFF-
CF,=CH-C Hy,~ VFFn- O B
F-C,H,.~ Fn-
2) EXRIEE R 5k F
~CrHzp+1 -n 4@7 B(F)
_OCnH2n+1 -On [
~CH=CH, v —2 — B(2F)
-CH:CH-CnH2n+| -Vn
_GnHzn”CH:CHZ —nV F
-CnHzn-CH=CH"CmH2m+] -nVm B(F,F)
-CH=CF, -VFF
-COOCH, -EMe F
-F -F R
-Cl -CL B(2F 5F)
-OCF, -OCF3
"CF3 _CF3 o
~CN -C {O>— G
3) RER -7 - M
'02H4_ 2 =N
P
~C00- E W Y
_CH:CH" V 4 F
-C=C- T
B(2F 3F
-CF,0- X (2F.3F)
-CH,0- 10
5) &k
#1 V-HBB-2 2 3-BB(F)B(FF)-F
F F
~O-0-Crom on- -0
13 4-BB(F)B(F,F)XB(F F)-F Bl4  5-GB(F,F)XB(FF)-F
F F F
et~ | e @CFZOQ
F F

[0103]
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REBEZERYVESHFELEY (1) BEUNLEY - ZERYOK
7> KRR RO T ATt

3-HBB-2 (1) Bl 3%
4-BB(F)B(F,F)XB(F,F)-F (2-6) 5%
V2-BB(F)B(F,F)XB(F)-OCF3 (2) 3%
2-HH-3 (3-1) 10%
3-HH-V (3-1) 25%
3-HH-V1 (3-1) 5%
5-HB-02 (3-2) 3%
1V2-BB-2V1 (3-3) 5%
V-HHB-1 (3-5) 5%
V2-HHB-1 (3-5) 4%
1-BB(F)B-2V (3-7) 4%
V2-BB(F)B-1 (3-7) 3%
3-HHEBH-4 (3-8) 3%
3-HB-CL (4-1) 3%
3-HHXB(F,F)-F (4-5) 5%
3-HBB(F,F)-F (4-8) 5%
3-BB(F,F)XB(F,F)-F (4-16) 3%
3-HHBB(F,F)-F (4-17) 3%
3-HHB-CL (4) 3%

NI=88.4C ; Tc=-20°C ; An=0.109; Ae=3.3; Vth=2.29 V; n=19.1
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mPa-s ; K11=13.4 pN ; K22=8.7 pN ; K33=18.7 pN ; K=13.6 pN.

[0104] [EHEHI 1]

V-HBB-2 (1) 5%
V2-HBB-2 (1) 5%
3-HBBXB(F,F)-F (2-1) 7%
3-BB(F)B(F,F)XB(F,F)-F (2-6) 3%
3-HH-V (3-1) 40%
4-HH-V1 (3-1) 3%
V-HHB-1 (3-5) 7%
1-BB(F)B-2V (3-7) 5%
2-BB(F)B-2V | (3-7) 6%
3-BB(F)B-2V (3-7) 3%
3-GB(F)B(F,F)-F (4-11) 8%
3-GB(F,F)XB(F,F)-F (4-12) 8%

NI=82.5C ; Tc<-20C : An=0.117; Ae=5.2: Vth=1.94 V; n=11.8
mPa-s ; VHR-1=99.2% ; VHR-2=98.2%.

(01051 [E Bl 2]

V-HBB-2 (1) 10%
V2-HBB-1 (1) 3%
3-HBB(F,F)XB(F,F)-F (2-2) 4%
5-HBB(F,F)XB(F,F)-F (2:2) 4%
3-dhBB(F,F)XB(F,F)-F (2-3) 3%
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3-HH-V
F3-HH-V

3-HHB-1
2-BB(F)B-2V
3-BB(F)B-2V
3-HHB(F,F)-F
5-HHB(F,F)-F
3-HHXB(F,F)-F
3-BB(F,F)XB(F,F)-F

3-GBB(F)B(F,F)-F

(3-1)
(3-1)
(3-5)
(3-7)
(3-7)
(4-3)
(4-3)
(4-5)
(4-16)

(4-19)

32%

3%

5%

5%

5%

6%

5%

6%

6%

3%

NI=89.2C ; Tc<-30C ; An=0.116; Ae=5.4; Vth=1.95V:n=17.5

mPa-s.
[0106] [EHEHI 3]

V-HBB-2
V-HBB-3
3-GB(F)B(F,F)XB(F,F)-F
3-BB(F)B(F,F)XB(F)-F
4-BB(F)B(F,F)XB(F)-F
3-HH-V
2-HH-3
1-BB-3

5-B(F)BB-2
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(1)

(1)

(2-4)
(2-5)
(2-5)
(3-1)
(3-1)
(3-3)

(3-6)

6%

6%

5%

3%

5%

30%

11%

4%

4%
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5-B(F)BB-3 (3-6) 4%
3-HB-CL (4-1) 3%
3-HHEB(F,F)-F (4-4) 5%
3-GHB(F,F)-F (4-7) 3%
3-HHB(F)B(F,F)-F (4-18) 6%
3-BB(2F,3F)-02 (5-4) 5%

NI=74.27C ; Tc<-20°C s An=0.116; Ae=4.0; Vth=2.17 Vi n=15.3

mPa-s.
[0107) [EHERI 4]
V-HBB-2 (1) 4%
V-HBB-1 (1) 4%
V2-HBB-3 (1) 4%
3-BB(F,F)XB(F)B(F,F)-F (2-7) 6%
5-BB(F)B(F,F)XB(F)B(F,F)-F (2-8) 4%
3-HH-V (3-1) 35%
3-HB-02 (3-2) 5%
3-HHEH-5 (3-4) 3%
V-HHB-1 (3-5) 5%
5-HXB(F,F)-F (4-2) 4%
2-HBB(F,F)-F | (4-8) 3%
3-HBB(F,F)-F (4-8) 3%
5-HBB(F,F)-F (4-8) 3%
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3-BB(F)B(F,F)-F
3-BBXB(F,F)-F
3-HHBB(F,F)-F

101-HBBH-5

(4-13)
(4-15)
(4-17)

(-)

4%

5%

5%

3%

NI=82.9C ; Tc<-20°C ; An=0.111; Ae=5.7; Vth=1.85 V ; n=17.7

mPa-s.

[0108] [&EHEBI 5]

V2-HBB-2

V2-HBB-1

V-HBB-4
3-HBBXB(F,F)-F
3-BB(F)B(F,F)XB(F,F)-F
4-BB(F)B(F,F)XB(F,F)-F
5-BB(F)B(F,F)XB(F,F)-F
3-HH-V

3-HH-V1

7-HB-1

3-HHB-1

3-HHB-3

3-HHEBH-3

3-HHEBH-4

5-HBB(F)B-2
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(1)

(1)

(1)

(2-1)
(2-6)
(2-6)
(2-6)
(3-1)
(3-1)
(3-2)
(3-5)
(3-5)
(3-8)
(3-8)

(3-12)

4%

5%

3%

5%

5%

6%

3%

28%

11%

6%

6%

4%

3%

3%

5%
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3-BBXB(F,F)-F (4-15) 3%

NI=109.7°C ; Tc<-20°C ; An=0.117; Ag=4.5; Vth=2.26 V:n=16.9

mPa-s.
(01091 [E M5 6]
V-HBB-2 (1) 11%
V-HBB-3 (1) 3%
2-HBB(F,F)XB(F,F)-F (2-2) 4%
3-HBB(F,F)XB(F,F)-F (2-2) 5%
5-HBB(F,F)XB(F,F)-F (2-2) 3%
5-BB(F)B(F,F)XB(F,F)-F (2-6) 4%
3-HH-V (3-1) 25%
5-HH-V (3-1) 13%
1V2-BB-1 (3-3) 4%
V-HHB-1 (3-5) 5%
V2-HHB-1 (3-5) 3%
1-HHXB(F,F)-F (4-5) 5%
3-HHXB(F,F)-F (4-5) 5%
3-HGB(F,F)-F (4-6) 3%
5-HGB(F,F)-F (4-6) 3%
3-HB(F)B(F,F)-F (4-9) 4%

NI=83.0C ; Tc<-20°C ; An=0.104; Ae=5.5: Vth=1.89 V:n=14.0

mPa-s.
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(01101  [EHEHI 7]

V-HBB-1 (1) 6%
V2-HBB-3 (1) 4%
3-BB(F)B(F,F)XB(F)-F (2-5) 4%
4-BB(F)B(F,F)XB(F)-F (2-5) 4%
3-BB(F,F)XB(F)B(F,F)-F (2-7) 3%
3HH-V (3-1) 38%
VFF-HHB-1 (3-5) 5%
V-HHB-1 (3-5) 6%
5-HBBH-3 (3-10) 3%
5-HB(F)BH-3 (3-11) 3%
3-HHB(F,F)-F (4-3) 3%
4-HHB(F,F)-F (4-3) 3%
5-HHB(F,F)-F (4-3) 3%
3-HBEB(F,F)-F (4-10) 5%
3-BB(F)B(F,F)-CF3 (4-14) 3%
3-BB(F,F)XB(F,F)-F (4-16) 7%

NI=88.2°C ; Tc<-20°C ; An=0.109; Ae=6.4; Vth=1.77 V; n=18.1

mPa-s.

[oi1] [EHEpl 8]
V-HBB-2 (1) 5%
V2-HBB-1 (1) 5%

54348pif 49
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V-HBB-4 (1) 5%
3-HBBXB(F,F)-F (2-1) 6%
3-HBB(F,F)XB(F,F)-F (2-2) 5%
3-HH-V (3-1) 37%
3-HH-O1 (3-1) 4%
V2-BB-1 (3-3) 5%
3-HHB-O1 (3-5) 5%
2-BB(F)B-3 (3-7) 3%
2-BB(F)B-5 (3-7) 4%
3-GB(F)B(F,F)-F (4-11) 3%
5-GB(F)B(F,F)-F (4-11) 4%
4-HHBB(F,F)-F (4-17) 3%
5-HHBB(F,F)-F (4-17) 3%
3-GBB(F)B(F,F)-F (4-19) 3%

NI=93.4C ; Tc<-20C : An=0.118; Ae=3.8: Vth=2.27 V;: n=16.8
mPa-s.

(01121 [EHEH 9]

V-HBB-1 (1) 11%
4-BB(F)B(F,F)XB(F,F)-F (2-6) 4%
5-BB(F)B(F,F)XB(F,F)-F (2-6) 5%
3-HH-V (3-1) 20%
3-HH-VFF (3-1) 5%
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2-HH-3
VFF2-HHB-1
V2-HHB-1
1-BB(F)B-2V
2-BB(F)B-2V
3-BB(F)B-2V
3-HB(F)HH-2
5-HBB(F)B-3
1-HHB(F,F)-F
2-HHB(F,F)-F
3-HHB(F,F)-F

3-GB(F,F)XB(F,F)-F

(3-1)
(3-5)
(3-5)
(3-7)
(3-7)
(3-7)
(3-9)
(3-12)
(4-3)
(4-3)
(4-3)

(4-12)

10%

3%

3%

4%

4%

3%

4%

4%

4%

5%

6%

5%

NI=91.6C ; Tc<-20°C ; An=0.119; Ae=4.8; Vth=2.01 V; n=17.1

mPa-s.
(01131 [EHEHI 10]

V-HBB-1
V2-HBB-2
3-GB(F)B(F,F)XB(F,F)-F
4-BB(F)B(F,F)XB(F)-F
4-BB(F)B(F,F)XB(F,F)-F
3-HH-V

V-HHB-1
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(1)

(1)

(2-4)
(2-5)
(2-6)
(3-1)
(3-5)

5%

4%

3%

3%

5%

42%

8%
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3-HHEBH-5 (3-8) 3%
3-HBB(F,F)-F (4-8) 7%
3-BB(F)B(F,F)-F (4-13) 5%
3-BB(F)B(F,F)-CF3 (4-14) 5%
V-HHB(2F,3F)-02 (5-6) 5%
3-HBB(2F,3F)-02 (5-13) 5%

NI=89.5C ; Tc<-20°C : An=0.113; Ae=4.4; Vth=2.17 V. n=17.8
mPa-s.
(0114) EEELEHI 1 RO WAL » BH] | SEMGH 10 0948
RMEE/NOEE Bl SHREARENREERYEEER
B P -

(% b2 R )
[0115] AT EERDR BN EREE - B0 TIREE -
INBEEE - MERCBEHREE  ANNESAEE  BEHT
BB T AN BB - REOPE T - KO B o B
NEREREN WANEREYE - AWML REEEE
SEL | BN REWKREL  BHUTEEEENEE - &
BYERYNRESET TR EEENEERRE  KOEER
Bk KWBILEL ENERE UM TARKEREHE W
RERE -
GLEEALD|
[0116]
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R H A E

—EREARY HEERAA (1) fIRANLEDRE
HAEHED 1 BLEMERE—KS MARRENNEEHE

t(w¢:w%ﬁ&1§nmjggﬁ@lﬁﬁﬁ%ﬁ%
BB 2E R2HEE  REELD | BESEMMAHKE 2 £ 12
BiEE a B 0E 12 8E -

2. W EAEES | B RORSERY - P ERK
HRYER  F-ROWLAIB I EE%E 30 EE%NHE -

3. MRS EAIEEE | BN REERY > HEEEEE
RFEFHLESYNARTHED | BLEWERE RS

a\Co %@ﬂ;g@

R(DF RERE 1 F 120E BRE1E R2BREEE
REBH2E RHWAE BARBEBE IS L4-HBTHE 14-
(RFEE  2-F-LA-HEE - 23-2H-1,4-HEE - 2,6- " F-1,4-18
FE - BEIE-2,5-"F 13- sE-2,5-2E - S E NS NER-2,5-
CEIZBRICBUNMBESE  HIEBEEE  RE_EHTF
EEE X XX XEXBIMBERE Y BA - &
Z4 | BESCKHEMMANHE 1 E RWKRE NEED 1 ER
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RERATINANEKE 1 £ 120KEE b kR c BIMF 012
B3 MAbE c B 253 -

4. MHAFEMNGES | B REERY EE2FEEHX
(2-1) £3 (2-8) iR EYNEBFOED | BLeWE

FooF
RZ@F @)

F
F
F
OO0k A
o) F (2-2)
F
F
F
Q F F
2 F
O~k
F
F
F F
o] F F
F
RZ{
O~k
F
F
F F
F F
-0k -
F
F F
F F
F
F

F
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S
R2F (2-7)
Foo FF
R2F (2-8)

2 (2-1) ER (2-8) F RPEBWME 1 E 12 B HE - HREL
ELRHRESE  REBRB2E R2BE -

5. WA EAEEE 3 EAEARSERY 0 £hERKE
ARYNEERE > BRSPS SEE%E SO ER%HE -

6. WFMFEHAMES | BF LMWK EERY  EFaEES
ROOFEROLEYWEARTHNED | BLEVESE=ZRS

R3@Z3WZ4% : R (3)
d

RO F RERRBIIMBHE 1 E 120KE - RE1E
REFEEE WRHE2E 2HGE 24 1 HERNIRAEABIER
H1E120KE HEBED | BERKEFMNANRE 2 E 128
FEE CBC BDRBEBIINES L4-HEDE  LA-HEE . 2-
B-LA-HEE HE2S-ZH-14-MEE R ZBIIMBEE -
Mo THESE HEREEE B0 1H2:dE 1KY
BDR L4-HERECE 2-F-14-HEE -HE 2,5-ZF-14-HEE-

7. MHEENBEESE | HFr RN REAERY  HEFEEA
(3-1) 220 (3-12) IR EYWERETHNED | BhLEY
EBE=ZKS
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0
R3R“ (3-6)
O‘@—O'R“ (3-8)
R3 . O O . R4 (3-10)
F
R3 . O O ' R4 (3-11)
F
OO~ o

R (3-1) BERX (3-12) 7 RRRBIIBBSHRE 1 E 121
BB E RHREE BE2E RNEEED1LES
REEFNANBRE 1 E RDYKEE - REED | BEKEMBMA
B2 B 12095 -
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8. IHAFHFEFIEE S 6 HAT MKW SEMARY » HFERE
HRNEE B OIEHIR 10 EE&%E 90 EE%HHE -
9. WIMHFEFHELE | HrtREERY  EESHEH
N(OFMERTRNEEMHNERFHEL 1 BLEMEBENRS

e X7

ROF RBWME 1 E 20KE BB 1E R2OREE -
HREBRB2E 2HNEE RFE 1L4-HEROE - 1L4-HFELE - 2-
Bc-LA-HEE -~ 23-TF-1L4-MEE - 2,6- ZF -1 4-(HFEHE - BIE
2,5-ZH 13- TER-2,5-TE - ENEmE-2,5- 2528 E
BoMZE BESE RFIATFEEE XR X BIHS
RE Y BA £ FEH | HESKEMNAOBRE 1 E 125
fi  REED | AELSRERMANHE | T 12 WikEHE e
B2 3HA BB e BIRNIBHNEENW 2 BEHE HIE
RERESHE -

10, NERGHEMNEGEES | HATAWREERY HEEEER

(4-1) £ (4-19) IERTHAEYHEETNED 1 BLED
TERE 5

54348pif 5



201520319

F F
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F
F
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: F
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0] F
F
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LIQUID CRYSTAL COMPOSITION AND USE THEREOF,

AND LIQUID CRYSTAL DISPLAY ELEMENT
@® [+x]

ABY B —EIREARY - REE MR8 5 BT
o AR EE EE SN L REE RGN T IREENE
EHEMEBE—RANESERY - AR AT EE B
KHENEEHBRENBELEWEBSE RS  AEHH LR
EERE NS TR NESESRS BEANENE
AMBEMNSELANFESENRS RELEANN TSN E

® umrranEBEERS -
€39

The invention is a liquid crystal composition and a liquid
crystal display element includes the liquid crystal composition which
has a specific compound with a high upper limit temperature and a
low lower limit temperature as a first component, and may also have
a specific compound with a large positive dielectric constant
anisotropy as a second component, a specific compound with a high

upper limit temperature or a low viscosity as a third component, a
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specific compound with a large positive dielectric constant
anisotropy as a fourth component, or a specific compound with a

negative dielectric constant anisotropy as a fifth component.
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LIQUID CRYSTAL COMPOSITION AND USE THEREOF,

AND LIQUID CRYSTAL DISPLAY ELEMENT

[ E 4R )
[0001) ABEEEHEN—BREERY 28 ZERDHE S
@ =rTaE - LHAENNERAENBSTENRAERY  LUE

=aZERY ERESHE RS (twisted nematic » TN) ~ S 2R E
#B it (optically compensated bend » OCB) - @ N YJ#: (in-plane
switching » IPS) ~ 2% 35 YJ#1 (fringe field switching » FFS) - B¢
EEBKRELKFER G (field-induced photo-reactive alignment >
FPA) I A A F EEE (active matrix » AM) JT&F -
(CE D

@ [0002] WEBERTHEF > EREZSTHEEER (operating
mode) Y 4HE : fH%® ( phase change » PC) -~ {H&# o %! (twisted
nematic ° TN) ~ EEH# T %] (super twisted nematic » STN) ~ T
£ 497 8F (electrically controlled birefringence * ECB) ~ 2 & EE
i ( optically compensated bend » OCB) - @ W YJ#& ( in-plane
switching » IPS) -~ FEEHEd M (vertical alignment @ VA) ~ 12351
$1 ( Fringe Field Switching » FFS ) - E i R E St K FE B I

( field-induced photo-reactive alignment » FPA ) FEZ - ERITH
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HIEREN N E BB ERE (passive matrix » PM) B EEHEME
( active matrix * AM) - PM #4E S RER (static) B % T
( multiplex) 2 » AMHHEEEKESE (thin film transistor »
TFT) - & B-iB#% % -4 B (metal insulator metal » MIM) ZF - TFT
%5 M3 AT (amorphous silicon) BAR % &8 (polyerystal
silicon) - BERBHUBELSEMSERSEYEEKERE - ZROLE
S ESF A ERENRE R - FIAEXZERE - DEFNAEB

ARAEE N HWENFERE -
[0003] WEE RTHEERARIIENKEERY - &ZHEKY

BEEEENSNE BHRSTERYHNFL UESAERSRER
MR AM o - B ENFEREIRBER AN TR 1 F - ER
HER AM JCHREHABRMB R IEE —FETRHA - AIIETER
EEE AT AR EEEAERY o @Y EREERN LRE
R 70CUE M ERFIMEREN TRIBERKI-10CLLT -
AR EET W EERBERB - 87T UTHFETERE
% BRESEEREE BEESERN 1 EVNEERE - WL
REBERYWEE /N EEBEBETHRED - HRYRIENE
EHETHWHILEMARE  THh BTRSHILE > BEER
ERYEEEEEK -
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2-HH-3

VFF2-HHB-1
V2-HHB-1
1-BB(F)B-2V
2-BB(F)B-2V
3-BB(F)B-2V
3-HB(F)HH-2

@ 5-HBB(F)B-3
1-HHB(F,F)-F
2-HHB(F,F)-F
3-HHB(F,F)-F

3-GB(F,F)XB(F,F)-F

(3-1)
(3-5)
(3-5)
(3-7)
(3-7)
(3-7)
(3-9)
(3-12)
(4-3)
(4-3)
(4-3)

(4-12)

EEASIEIRTH
10%

3%

3%

4%

4%

3%

4%

4%

4%

5%

6%

5%

NI=91.6°C ; Tc<-20°C ; An=0.119; Ae=4.8; Vth=2.01 V; n=17.1

mPa-s.

® [0113] [EHEBHY 10]
V-HBB-1
V2-HBB-2
3-GB(F)B(F,F)XB(F,F)-F
4-BB(F)B(F,F)XB(F)-F
4-BB(F)B(F,F)XB(F,F)-F
3-HH-V

V-HHB-1
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3-HHEBH-5 (3-8) 3%
3-HBB(F,F)-F (4-8) 7%
3-BB(F)B(F,F)-F (4-13) 5%
3-BB(F)B(F,F)-CF3 (4-14) 5%
V-HHB(2F,3F)-02 (5-6) 5%
3-HBB(2F,3F)-02 (5-13) 5%

NI=89.5C ; Tc<-20°C ; An=0.113; Ae=4.4; Vth=2.17 V; n=17.8
mPa-s. ‘..

(0114] EELE& B 1 ORI - s | ZEHER 10 #95H
RYEE/INEE  KHit EHEFABHNRGSEXKYWEREER
By FF P -
[E % EZ A FIH %]

[0115] AZFHBSEERIN S EREE - KB TRER -
PMORE  HENXEEREN. - KNNEZIEHENR - BES T
RIS T AR RN EE B KEERE - BRI RNESREME
HANERENE KNEEEHESEFET wEED 1 ERF%E
RERNRED 2 EFEMEEEENTYE - S8 ZXHRYHI R &
HoRTUHHNERSENEERRM - KNEBRKRFXR - KWHILE

b RIEZwE  MMAARKERER BaEERSE -
ST LD

?m”

[0116])
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