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(57) Abstract: The present invention provides: a liquid crystal composite body that is suitable for light control and contains
a liquid crystal composition which satisfies at least one of characteristics including a high upper limit temperature, a low
lower limit temperature, a low viscosity, a large optical anisotropy and a large positive dielectric anisotropy, or which
has an adequate balance between at least two of these characteristics; and a liquid crystal light control element which
comprises this liquid crystal composite body. A liquid crystal composite body which contains a polymer and a liquid
crystal composition that contains a dichroic dye and a specific compound having a large positive dielectric anisotropy; and
this liquid crystal composite body may additionally contain a specific compound that has a high upper limit temperature
or a low lower limit temperature.
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X (10-1) kX (10-110) IZHVWT, EtIEFITFITHY. n
—BuBLUPnBuldTFLTHY., n—PentiERVYFILTHY, n—
He XIINFIILTH B,

MRINTVWB _EBHEROMIE. REEXRODG—-207, G—241
. G—-305, G—-470, G—-471, G—472, LsB—278, L
SB—335, NKX—1366, NKX—3538, NKX—-3540,
NKX—3622, NKX—3739, NKX—3742, NKX—-377
3. NKX—4010, 8BLUTNKX—-4033 ;=HtZET7 74 8DS
—428, S1—426, S1—-486, M—412, $&UM—-483T
hH5,

BN, RMEEMOERZEEFRAT 2, ThoDEEWIEBIRMDAEIIC
Lo TERTED, aNEERIRT %, b&W (1 —-9) BLEEY (1
—16) (&, HEAFET2-2336265NRICBEHINLAETART 5,
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[0172]

[0173]

[0174]

[0175]

ItE&® (2—1) I, BEABS59—-176221BR/RICEHINLAET
BRT 2, bEY (3—1) lF. BRF2-50344 15/ KICEHI N
FeHETERT %, BRIEBIEEIIEHERINTWS, Bk 268 (12—

1) &, ZI K1Y v F (Sigma-Aldrich Corporation) ™S AFTE 3, 1bE
M o(12-2) Eld, XERFHF3 6605 05 SHMEICEEH INLZEZE
ILE>TEMRT 2, BEAMLAMIEHERINTVWE N, FLEBEMOAET
BRFTEETH B,

BRGEERB LA > bEMIE. A —H=v Y - o2 (Organic S
yntheses, John Wiley & Sons, Inc.) . #—H=w o - )70 avX (Or
ganic Reactions, John Wiley & Sons, Inc.) . AV YAV T - F—H
=w% - vt 2 (Comprehensive Organic Synthesis, Pergamon Press)
. FERBZEE (AEB) REORBICEBHINALFRICL>TERTE S
o FARMIIE. TOEDICLTHRLEEMOLLAMOAEICE > THAEIND
o BIZIE, ROMEEMERE L. ZTLTMBAICL > TEWIBREIE 2,

BHIC. EAMHEMRMICAINLTHLWRINMESRBT 5, COLDRR
mpid. HFEMCEY. BERLH RAHFRINEL SHAHK., BFR. HE
Bl. EARKBE. EARLR. BELCEMRETHD, FNWIE. ESEME
BADORHLYISKREBERDEIXESHEEEMITHRIML TH LW,

RO TOLHABEEFREL TR LNAEZS XL Z2BNTAEFESELEY
DBEMERICHEMI NG, ZOLDREHOFIE. L&Y (11 -1)
BNofbed (11 -56) TH?, AFFHELEDOEFE LWEIEIEH 5 %L
TTHd, IHICTFFLVEISIEKO. 01 %Hh5M2%DERTH 5,
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BRALBA LR 2 MEAICHRIN L TH LN
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DEETH 5,
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Bk, TOMREBZLHICHWE0OppmlETHY., EREBEEETIFRV
£, FLRETREEEZ EFRVWAEHICHT10000p pmUTTHS,
IHICHFFELWEIGEWT100p pmA 510000 p pmODEEHTH S
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[0181] SEMAHFIL, WMREMELEMARN LA IR F—2ZB L, BIRILF—
BT 22 &ICE Y, REMCEMOOEERLT 28 TH D, HH
BIOIFE LWL, EE% (14—-1) e (14-7) BRETHD
o CNOLDBEHFNCHITIHFELWVEISIZ. TOMRERFDZLHICHE0p
pmUETHY., FREEEZ LIFRWVWAEDHICH20000p pmUTTHS
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— VA A NREDEBRIASERMISHRININS, EEFDOEFFE L WIS,
FOMREBZ-HDICHTI ppmULETHY., RRARAFSADHICHT1 O
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OOppPpmlUTFTHS, ILICHFFLWEIEIE. W1ppmhHHE500p
PmODELETH S,

[0183] EAMILEYMOESICIE. LMEBREIEFE LWV, KHARRHNS > TOH6
& ABINSA RS VT BREKRI VT, BEEKRS VY TRETHD
s NEGHBFIZAWD & X, BAMEORRIE. AEEHBFORICERE
HTHDIENTFE LV, REARDORPCERITITE TS, FFLWER
X330 nNmlUETHD, ILICFFLWERIE, 350nmlUETHY.
BIZIE3 65 NnmTHD, RIGIEBMETIT>THLL, FREMBALT
ToTHLL,

[0184] HEECRBFLREDESHBFIFETTESIETELIWL, EEDLHD
BEARRMC. FIBRFIOBYRS A TELIUEER, SEZICEBEMTHY.
NEAMCEREINTWS, fIZEAESHEBRITHS | rgacureb5
(B8FmE; BASF), I rgacurel184 (EHm@E; BASF)
. FldDarocur1173 (BEEE; BASF) NS UAHIESRIC
X L CETTH S,

[0185] EAMILEWMERETZEE. EGLEMLT2LOICERRLERERML
TH LW, EAHELEYIE. BEREARLFAZRE LAVE IRSEHERY
ICBEINS, EERERFIORIE. eROF/ 0, AFEROF/ VDL
SR ROF/VEEK 44—t —TFNLATA-IN, 4-X b FTTT ) —
We 22 /) FT7O0RETHD,

[0186] #BiHLEWIX. BHEEE DERLEMTHD, TR 1A VEEEE
THEMIETENLWL, BR ME. BLUVBROLOILBRFIE. LYE
JIICERETHY . BOMNREBBREZD DERICH S, KRS LVKEIEF
MTHZIH., FLEIHINREEREZ S DEANH D, B, LEHFO
EORFETHLBENMIFICIH LAV ENSGEL S, FIZE, 1Bt
{tE&¥IE., —OH, —COOH, —SH, —NH,, >NH, >N—-0D&>5#%&
BOBEDVRKEH 1 D2%EFT %,

[0187] #MBMEIL, H5RAER. EBREYRELEORE &FHABRENLEENEF



WO 2020/158211 92 PCT/JP2019/048908

[0188]

[0189]

[0190]

[0191]

BAEET 2, COLEWIE. BEEOERICE > TERKREICERSE L. KSR
DFOEAZFET 5, BELEWIE. BREDTFLIFTR, EEHILLEYD
“HHET B ENH DB, BELEEWICTIE. DL BRMRI/ERFINS,

BRI, RBESKRPHEANKTEHAT 2. ESMHHERYDI SBRREESH
HRBTDHEE. ROEBYTHD, £9. —HOEROBEICESMEERK
MEEZET 2, TG EAMERYOLRBEEL Y SWVEETEIGEAE
FEIFERETEICEIS>TITD, ThODHETHERHLAERF T, RER
WMINRDOLDBRRARNMRETEIEDNH D, MR, ESHEERMIR
FOREFNLRTH S, BMREIF. EAHMERIEETLLRETHD, <
D& D BRRANARIFIFEIINLFFE LV, RIS, BFELREHRICL->TE
B EMEEEIE D, EEICIENMERINIMFZLL, EGICL>TE
BHHMRID SESEIELBET 2, ThICk > TEROBICENE (KSR
BEE) PEBRING, CORELEBIE. BOFo8E. RUv—%y hD—
I8 BEORTEHICHEIND,

RTERFEERA T2 EICL > TRIEENIRED ZEDH B, N X
RNPERE SR L TELET DI EDNH D, AN ARICHITBERIEF, M
TVWAHABITFE LW, AN AZERNANIWVWEE, B - FEHORFLAIREE
HHERFEIND, A AELEIZ20%BUTTHBIENFE LWV, I5ICH
FLWASZIEEEET OBUTELIESRUTTHS,

FTAREBBEERTZE. XRrnE@EICTY vHh (flicker) ARETZ &
Bz, TO7Y)yHiE, BEOBESAZICEEL. TATRIIEDERIC
E7L—LOBMAEETIL—LDOBRAEDOBICENELD I EICE>THRE
THREHEIND, 7Y vHE (%) & (| EOBEEEMLZE ZDLE
E-B0BEEZMMLAEEEZOEE ) / (EHIEE) X100, IK&oT
RIENTED, TFO7Y v AKRIE, O%H D 1 %DEBETHZZ &N
FFELW, 7Yy hHDFEER. ZFILSTNI2EAMERMORD LD %E
EYNBIRT B2 &L > THIRIT B &N TE S,

ZT2RIGEAFEALALEE. BESROMNIETIZ&NHB, 2D&
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[0192]

[0193]

[0194]

[0195]

[0196]

VBRI ARO—FIL, BEETHD, Chid. BYE>L2DDEBICE
BoBEMNMEYIRLEMIMINZ C &ICE > T, EMOEDEENT CIRIC
BTFIT2RETHZ, CORKIF. BBEBERMICEE N1 T VR
EMMMEORAELICEET 2 EICEBRT 2 & HEIND,

CDEDRANRTFIZ. ERBBEET 2 —HOERERICKIYEFEIh
KB (RREEE) 2872, ERO—PFIIE. HS AR, BRIR. 77
DIIRDE D BEH LIS WHETH D, OBIE. 7O IILT 1L R
JA—RR—M T4 NLDEIBRITEMOERTSAF VI TAILTHD
o BRI TERDO—AIE>) IVBIEREDREBRLAHBTE LV, &
DOEWRIE. ZOLICERBEBEET 5, EHREBOFIE. BIlL1 VI ILR
Z (tin-doped indium oxide, | TO) »EEMR)T—TH>, ZDHEIK
&, EREBOLICEAEEZBELTE LW,

REEICIE. RS I RPRYEZLTILI-ILOL D REESEL TV
%, BlZIE. RYUA 3 REEEE. RY A I NEIEERYTZ ERERLICE
Al. W1 8O0CLULDEETERELIE, RBEILIGLTHRAPL—I VA
ToEVITUIBTZIEICE>TIH/RIENTE S,

— W DEMKRIE. FRBBEIAMELRZLDICHEIES, BEREOESX
ZE—ICT BOICAR—T—Z ANTH LW, AR—F—0DFIIE. HF X
WF. TSAFVIRTF. PIVITRF. 74 NAR—BY—RETHZ,
HEBOHZFLWEIIEHNZ2 umhofb0umTHY., ILHICHFLLCIEN
Bumbhbii20umThd, —FHOEREEFEY EHEZICIE. ABOY—
WHIZRAWDZENTED, Y—LEIOFIE. TRF D ZREECHHERY T
HB5

ZDEDBRFIR. BEICH LT, RTFOEEICHRINE. HhER R4
EEBETHIENTES, SRARN. LHRN. BRERN. x0T5S4
REEDOHEEENINT 2 EETE S,

CDEDIBRRFIE. FANTAIWLVPHELEASIRELTOREEZET 2, =
FHRTAIWLIRTHDHEIF. BEORBANERYMITZEH, FE, —FOH
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[0197]

[0198]

[0199]

FARTHEAS. EHOBHIRAILTEIENTES, COLDBRTIE. AEE

ICEREBEINAERBRPREBEEETEOATIYICEDLNh S, T4AbL, EF TS
VAR, AR— MU AV RULBEDRENH D, IHIT. R Y

F & LTOREEE Ry v Y I —REICHATES,

E e B

ERFICE > TAFEPREZISICFHLSHBAT 5, AFRFIX. ChoDERE
BUCHIBR S ey, RFEFITIE. Mkt (M1) | #Ekt (M2) %5
Y5, RREGITIE. MY (M1) MR (M2) &DREAYIE. H
INTWRAWL, LALALS, COREMERRINTVWR EART I EIC
T3, EREGFANOBIRINALZDLRCEE 2DDMERMDEEMERATINT
WBEARTIEILT D, B LELEEHIE. NMROSWAREDHFEICEL >
TRELE, L&, HRYME I TRFORMR. TROFEICL > TAUE
L7z,

NMRS#7 : FEIICIEK, TN A—NAFZAEVHBDODRX-500%H
W/, "TH=NMRODBAETIE. FB%ECDC | ;L DEKKRILAEIAR
I, AIER. ERET. 500MHz, BEOW1 6GOXGETIT>R, T
RSAFILSVEREIEEE LTHAW, '°F—NMRODBIETIE, CF
Cl ;ZREMEEE L THW, BEERH24ETITok, BBIHERBANRST b
IWORBICEWT, siEy v JLy b, dEFFTLy b tiENY Ly b
cAQlEFBITY R quin@EZIA4VTY M sexiEEIJRATY M miE
TIWLFFLy b brid7O-RTHBIEERBKT D,

AR O% Mo AEICKREREFEAMAEOGC—14BREAR7OT b
T27BWk, ¥v)T7—HRAEFEAV DL (2mL9) TH?, HEK
t=%280CIC, #%gs (FI1D) Z300TCICEELE, RMEEMD
SBEICIE. Agilent Technologies Inc. HOF v ESYHZLDB—1 (R
30m, WEO. 32mm, [BEO. 25 um ; EERBITZAFILRY >
OFHY; #B%) Z2AW, COATLIE. 200CT2oERELED
E. BC/ DDEIET280CETHE L, BRI T7EMNVEK (0. 1



WO 2020/158211 95 PCT/JP2019/048908

%) ICEAE LEHE, ZO1 u L ZEHBIIEEICEALL, BERETIEERA
ERTS D C — R 5 AZIChromatopac, F/IFETDORAERTH S, BONLHR
0% NS L. KA EEMICHIET 2 E— 7 ORFRES L TCE—T0
mEEZR L,

[0200] HPEEFRTZ2-HOOBEIE. 700K L, AFHFUREEAVTE L
W D EEMEDBET 27DIC. ROFYESYATLEZRBVWTELL, A
gilent Technologies Inc. ®MHP—1 (EX30m, WRO. 32mm,
JEE0. 25 um) . Restek Corporationf®Rt x—1 (RX30m, K
Z0. 32mm, BEO. 25 um) . SGE International Pty. Ltd&MD B
P—1 (RX30m, RRO. 32mm, EEO. 25um) , tE¥YE—
VDERY EHCENTERBFREOF Y ESYHSLCBP1-M50
—025 (RX50m, WO, 25mm, [EEO0. 25um) 2EWVWTH
SR

[0201] HRMICEEINZ2RBMUELEMOREIE. ROLDILHETEHLTE
W, Bttt emoReMe=m2sa0x N> 714— (F I D) TOWTS
o HROAOT NI S LILBITZE—7 DEBLITHERELEMOEIEICHEE
T3, FICEEHLAEFVYESYATLEZRWZEZE, B2DRIMELEY
DHEREE 1 EHRLTELN, LN >T, BEELEVOEIEIE. E—
JDEBLNSEHTEIENTES,

[0202] GRIESH : MR COMBEMESCRTORMERAET 5 & Xk, MR
MeEZDFEEHBE LTHW, LEMOREZRAET S X, ZDtE
M (15%) #8KE (85%) ICRETEZEICL>TAERDOHM %R
Bl AEICL>TRONLEIOHMTEICL > TELEMORMEEZEL
L. (A4&E) = { (ERNORIE®E) —0. 85X (BKRKADAEE) }
/0. 15, COEABTRXAIF v (FIEHER) F25CTHHT S
EEIF, LAYMERREDEIEE10%: 90%, 5% :95%., 1%:9
Q%BDIEICER Lz, CONMFERICL>TLEMICET 2 LREE. AEE
FE. ME. BLUFEXREFMDEEZRD I,
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

TEEDERREE AW,

C3H7—<::>—<::>—CN 24%
CaHi—_ )~ )-CN 36%
CrHis—_ )~ )-CN 25%
CsHi~< 4§ ) )-CN  15%

RMERE  FHEORERTROAZETIT >, IhHDEL I, #EEA
EFISMIXMEEZEWS (Japan Electronics and Information Technology In
dustries Association; JE | TA&E WD) THEEHEINDJIE | TAR
M (JEITA-ED—-2521B) ILEBEINLEE £EhEEH
LE=AETH e SFEICHWETN (twisted nematic) JEFICIEL., EE L
SVVRSZ— (TFET) ZWYFiFabosi,

(1) 2xFyI7HOLREE (NI ;C) : BAEMELZRA AT
HEEBEORY hTL—MIHBEBE., 1C/ P0OFEETMRALL, EHO—
BMARTF Y VHEIOFEAMBREICELLEEEDREZNE L, RYF
v OHDOLEREEEZ TEREE] BT I EDH 2,

(2) RXF Y VHEOTREBE (Tc;C)  x¥FvIHEETIHREAN
S ZHBICAN, 0°C, —10TC, —20C, —307C, BLU—40COD7
)—H—mhIiIl1 OHERE LEHh &, MEMEEZEHE L, HIZE. HBs—
20CTRAIYFYIHEODELTHY., —S30CTEHBRELIIAXIF Y
JRICEL LIEE, T 2<—20CERH L, RYF v IHDOTREE
“ [TIREE] ET &N H D,

(3) ME NVIHE; n; 20CTRE; mPa - s) AIEIKIEER
RN B D E ROEMER 2 AV 2,

(4) HME (CEFE; v1 ; 25CTRE; mPa - s) :AIEE M Im
ai et al., Molecular Crystals and Liquid Crystals, Vol. 259, 37 (1995
) ICRBINEFERICKE T, VAR MADMNO® THY., TLT2HDAS
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[0209]

[0210]

[0211]

AEROER (BLFvv ) BP5umTHLTNREFICENE AN, T
DRFICT16VHAST19., SVOEETO. 5 VEICEEMICENMLE, O
2HOEEIMOHE. 21 DDRERE (FER/SIVZ 5 0. 2F) SIRED
m (2#%) OXRGTEMEZRYIRL, TOMICE > TRELLBEER

(transient current) MEE—2U &7 (peak current) & E—B5FHE (peak t
ime) ZRELL. TNSOREMBEM Imai SOMXTPD4 OBLEHDEE
X (10) &EHLOEMEDEEZR, COHAETRELFEXREAMDE
&, COEEMEZRE LERFERW. TICEHLAEAETKRO L,

(5) #ZEHM (BIFXREHFM; An; 25CTRHE) AEIR. KRS
8 9 nmDFERW., FERIPIEIAREZEY MIFT v REFEHTL > THT
Bote, TSV XLOREE—FEAICSEY T LEHE, BREET) L
ICET L, BIFEn [ IFRAOFANZEY TOAEEFTTHD EXIC
RE L, BITEn LEEAOAEASEYTORFRAEEBETH S & XITH
Ell. REEAMOMEIR., An=n/—nl, OXHISEHEL L,

(6) FEXEAM (Ae ; 25CTRAE) : 2HROHASAEROER (&
W¥vy ) BOumTHY, ZELTVARAMEANBOETHBTNEFIC
ARZE AN, CORFICHA VK (10V, 1TkHz) ZEmL., 2#M1&
IKRBDTFORMAMICEITZFHFEEE (¢ /) ZRHELR, TORFICTA
Vg (0. 5V, 1TkHz) ZEIpL., 2MRICKERS FORBAARICS T
BFEX (e l) ZRAELE, FEXEFMUDEIZ. Ae=e/—el. D
A LEE L,

(7) LEWMEERE (Vth; 25CTHIE; V) : AIEICIEKREEFHI
SHEDOLCD5 1 00 BEES A AWE, HRENOFYS Y I ThHo
o 2HDAZZAERDEMR (EIVFvv ) 0. 45,/ An (um) TH
U, Y1 XAMEANBOETHB/—<')—1KT4 ME—FK (normally white
mode) D TNRFICHBZANE, CORFICENMTSEE (32H=z, 4
) IFo0OVMAS10VETO. 02V DERMEMICEMItEZ, T DERIC
RBRFICEEAANLHKERF L. RF2ERALLKAEBEZRNE L, TDHK
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[0212]

[0213]

[0214]

[0215]

ENRKICR>ZEZIAEBERT1IO0O0%THY., CORENT/NTHEE
ENBEBEOWTHHIEE—FBEHBEER L, LEVMEERREIRE
NIOORICHREETDEETKR L.,

(8) BEREE (VHR; 25TCTHRIE; %) :MEICAWATNERZTIX
R4 REEEEZEL. TLT2HOHSREROER (V¥ v v )
5 umTHol, TOTNRFIEHBEZ AN, RIMETELT 2HBHIT
Bl COTNRFZ6 OCOEREICAN, /SILREE (1V, 60
¥4 0%, 3Hz) ZEIMLTRE L, BEIDIEEEZSFEEETTI
66. 6IVROHWEREL. BARAHICHS T2 EEHMIEEEE & OFED
HEAZKD, BEBIRIBRLAN >LEZDEBETH >, BEFRKEE
EEEBICH T 2EEADEORTR LK,

(9) EERER (UV-VHR; 25CTHRIE; %) :HZBEANLTN
RTFIC, BRELTTSIv 54 bEaERAL. 5IYWDEMNE%=166.
6 RE L, BEERFEZAUEL. BARICHTIREMZTMLA, T
NZEFOEBHRPCEERSEDORESZEIFIE (8) ICRBH L, AEQRUV -
VHRZET 2HAIIIENARICH L TARELEREEEZET S, UV—-VH
RIZOOBULEAFF L., 95%ULEATSITHFFT LWL,

(10) BERFEE (MEBAVHR ; 25CTHAE; %) :#HABMEZANLTN
RTA2120COEEENT2 OBEMEALzHE., ERRFREAEL.
BT 2REMETMLZ, TNRFOBRPEEREEDRESEIZIR

(8) ICRBE Lz RELMAVHREZET ZHEAMIEBICH L TAREAR
EM%EBT 5, MAVHRIFIOBUENATFE L. 95 %UENT HITH
F LW,

(11) BERE (v ; 25CTHE; ms) :AEICIREREFHEARH
BOLCD51008EEEAVL, XRIEFNOSFYSYSTH->7%, O
— /82 - 74 )Y — (Low-pass filter) 5 kHzICSBRELE. 2HMODHS
2EROER (ZILF+v ) 5. OumTHY, Y1 AMAHNBOET
Hd/)—<Y)—1KT4 FME—FK (normally white mode) O T NZEFICHP %
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[0216]

[0217]

[0218]

AN, TOEFICERE (60H=z, 5V, 0. 5#) 2#EMLAE, O
BRIC. RFICEBEAANOHEZRF L. RF2EBLAENEEZRNE L, Z
DHEHNBAICHE 2 LEEXNBBERI100%THY., CONBHNRNTH-
FEERBEBEOBTHDEAR LT, MIBEAAYER (T r :rise time;
M) . BERSIOUNS 1 ORICEILTIDICELLBETH S,

IHETFHAYREE (¢ f :fall time; I YR ITEEET10%DH9 0%ICE
tIT2DICELERETH S, IWEREIR. COLIICLTKRKDEIE LD
YRFE &I TAYRE & DR TR L

(12) #EH (K; 25CTRAZE; pN) AECREYT - Ea—Lv
fXwH— RMREHEDHP 4284 ABLCRX—¥EBAWE, 2KHOD
HSZREROER (BLXvv ) P20 umTHZKERBDRFICHEH %
ANz, TOFRFICOVAL20VOERZEIL. #FETES L CEIME
EERELE, AELLHRESRE (C) LEMERE (V) OE%Z IE&ET/N
AANY KTy (BRIZHEAL) . 758ICHZH (2. 98) . R
(2. 101) Z2BVWT714vT7a4vJL. KX (2. 99) HK118&
VK3 3DEEBRL, RICEB1T71EICHDA (3. 18) IT. KiFEKRD
K11B8LVOK3I3DEEAVTK2 258 L, BEERIE. D&
IIICLTKDEKT 1, K22, BLUK I 3DEHETEL .

(13) thik#n (o ; 25CTHE; Qcm) : EMEZRALBTSHICHR 1

. OmLZzAN, CORB[ICERBE (10V) ZEML., 1 OMEOE
MBREMNE LU, LEMIROXNMLEH Lz, (i) = { (BF)

X (BROBREE) } / { (BERE®R) X (BEZOFEX) }

(14) BAEYF (P, ERTRHE; um) : 5HEAEY FIERLSITE
ICTRIE LR, NMRBEFEE] . 1968 (200 0&FR17. AE) 288K,

HEAELSIVEELMICAN, BRET2REEHELLE. T4 A7) R—V 3
V#& (disclination line) DR (d2—d 1) #REAEME (3> (%
) . AREMM40,/60Y)—X) ICL>TEHE LK, SHAEYF (P
) i KXV ELDOAEEZOERLEROANSEH L, P=2X (d2
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[0219]

[0220]

[0221]

[0222]

[0223]

—d1) Xtan6,

(15) BWEAMICHSITZEER (e L; 25CTRE) : 2HOHASRE
WROER (EIFvv ) BOumTHY, ELTYSMRAINENBOETH
BZTNRFICHBZANL, CORFICHA VK (0. 5V, 1kHz) %
ERANL. 2MBIKRD FORMAMICHSITZDFEEE (e L) ZREL L,

(16) ZLFILIA (B) : TLFLMEORAEICIE, 9HT) TYA—
HM—2000U (J. A Woollam Co., Inc. &) A{FHE L7,

(17) BEBRxEl (RRkE#zEn)  FFS (fringe field switchin

9) RTFOEBRICH T IRBEAMMOLLZTMEL . R ML RENMRIOE
BRIOBREABE ¢ (before) ZREL. TDE, RFICEMEKS. 5V
. 60HzZ2 0xEENMULEER. 1MEYa—bL., THRBIVOSDE
WKBUEBRAOKRRERAKE ¢ (after) ZRELEL, ThOHDENS. 1T
BHELIVSPROBREAMBEDEILA ¢ (deg.) ZROAZAWVWTEHL
7=« A¢ (deg.) =¢ (after) — ¢ (before)
ZNSORAIFEIXI. Hilfiker, B. Johs, C. Herzinger, J. F. Elman, E. Mon
tbach, D. Bryant, and P. J. Bos, Thin Solid Films, 455-456, (2004) 59
6-600%SEIC1ToTce A pANIWED NMRBEEFMDELERANI L, K
RERHDOZEENRVEWVWR B,

(18) ZYvwhE (25CTARIE; %) RAEICIIETER () Hov
WFATFATTARATLATRAH3298F &AWV, #RIFLEDTH-
oo 2HMOHZRAEROER (BILFvvT) B3, BumTHY., SEV
THRENTVFNRSLILTHDE/—<)—T 5y 2 E—FK (normally black
mode) DEFICEBZ AN, CORFEENMETHELT2HEEFZHAWVT
BRALL, CORFICEEZMML., RF BB LELABIRRICHIERE
ZRAELE, COBREEZRFICEHMULAN SV HEZRFIGED T, K=
INETY) Yy hWEREFHIR I,

(19) #%1%& (Line Image Sticking Parameter ; L | SP ; %) : FZFIC
BIMAAMNLVREEZ 52 EICE > TIRBFRGEZREIE ., BEEDOH D
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[0224]

[0225]

[0226]

[0227]

[0228]

RIFDIEE & %Y OB (ZRM\E) OEEZNE Lk, BEERICL > TE
BEMETLABIGZEHL., COESICE > TIREREOKRESIZRL K,
19a) BEBEORIE : 1 A —Y V7B EIEEST (Radiant Zemaxtt&l, PM-143
3F-0) ZAWTHRFOEBZREZRBRE L, COEKEZY 7 DT 7 (Prometric
9.1, Radiant Imagingtt®) ZAWTHENYT S &ICEL > TERFORMEEHD
PBEEAEH L, BRICETEEEEN3IS500cd mM2THBLEDNNY Y
Z4 MERW,

19b) AMNLRABEODEE : tIF+y THA3. BumThHY, )7
AEEEETIFFSHRT (M4 L XEL4 LD 61IL) IKHBEAN
. CORFERNRTELELT2EEFNZAVWTERLE, BRI ERT S
£, CORFOLAEE THIKENETNRAERZEE L, CORFICH
ZRE L., BE (JBKR. 60Hz) ZEML7A, BERK. OVAST7. 5
VOFIETO. 1 VEICEENICENSE, SEETOESANOER ZRE
Lico BEMBRICH /& EDBEEZV 255 &L, BEMNV255
D21, 6%ICR>7EE (TRhHE, 127HA) OEEAV 127 &8
L7

19¢c) AMNLADEHE: 60C, 23FEOEHETARNLVRMAEEICV 25
5 ()5, 30Hz) %=, ZREWICO. 5V (JEfiKk. 30H z) %HI
ML, Fzyvh—nRy—vaERpIti, RIL, V127 (ERKE 0. 2
5Hz) #E0MNL. EBHNREEAI000IYMOXUTEELZREL X,
19d) REBOEL : 16ELDIB, RREDS L (#HE2 I XHE2
L) ZEHICHAW:, CO4t)L %2548 (M5 I XESEIL) IZ9H
L7 TURBICHZ 4RI (2 I XE21)L) OFEIEEEEEA B8
L7c. 2 54BN SMBOEE &RV MEEIIK. +FEETHo%k, TO+F
OB SHFROZEHEFEZBR WAL BHICEWT, BEEOR/MEXIEE
BEBS L7, MBEBRISROANSEH L, (#REE) = (EEA-IEEB
) JIBEAXT 00, BEKIE. NIWELIFELL,

(20) Em%1%& (Face Image Sticking Parameter ; F | SP ; %) : ZFIC
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ESMBAMNLREEZ 22 EICE > THEREREI L, BEREOH S
SEIDIBE & B Y OEIEOIBE S 2 5CTRIE Lz, ERIRICE > TEEM
ZELEEEZEH L. COEBICL > THRBEOATIZR L,

[0229] 20 a) MEEDORE] . TAMLABEDERE] . TAMLADEHE] &

[HRFRI%] DIEICEHE LAFIRICHKE > .

[0230] 20 b) @H&KIE. RORXHVPSEH LA, (EHEK) = (EEC—1EED)
/EEEDX 100, TZT, #BECIE. V255%HML LS8 EILOFYLE
ETHY. EBEDIK. O. BVEZHMLAESEIDEEEETH >, B
TiE, MNEWAPFELL, REEANMOFEXREAMNETHZEE. @
HBigEP—F | SPTRLE, BTHZEEE, EEEKEN-—F | SPTHR
L7z,

[0231] (21) A4 XL (%) : AN ZRDORAEICIE, N XAA—FH—NDH50
00 (HABBIEMAASHE) 2FEH LA,

[0232] (22) ~q4 XK (%) : RFOMEMRREIT o7, HBRORIRICH
WTAL XZAEL. N XAZEBERZEH L, ORI, BRAIERE
(J1S) KE60O0O—7—7, (BEMEMERMMBEMSSYE (F/ VS5V
TiE) ICRE> TiT ot ESRMIE. BE (UVA; 180W, m2) | RE
BsfEl (1 OOBSME) « 72 v U/ RIVEE (63 +27C) . #REE (35
C) . BREMSEE (40%RH) TH-o,

[0233] (2 3) ANRTORM

BRETHETFORUEAAET & XL, BERASZAERORFEAVDS
o —H. MBBAHXARTFTIE. TIRF VI TAINNLEZERICAVWSZ EDH
%5, TIT. ERPR) A—KRRX—FTHBHRTEHEXL. LI WMEEE.
EBEOL S REEERNE L, COMEEELS AEROEFORE
k&L, ZORR ZEHROREEIZ. FIER—THo%k, TIT. A
AEROFTCHMEERMEL. TOR/REEH L.

[0234] HERMIOEREGIEUTICRY, RBRMELEDIE. FEORSDERICED
WTERBBICLE> TR LE, RIICBEWVWT, 1, 4—2/O0~FI L VICET
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DUKEER NSV ATHD, B5LINLEMORICHDI N> ZRDEF
SRIEEMIET 22X ERT, () DRSRZTOMOBRMELED %
BIKYT 2, &RIC. RDORFREZE D,

[0235]
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#3. WEEHEWV-ILaBOETE
R—(A)-Z—----—Z,~(A)-R

1) EFXRE R- o5 4) IFEE -A- ]

CrHani— n=

G, Hy,,0O- nO- —<:>— H

CoHomi10C,Han- mOn- o

CH,=CH- v- — dh

C,Hopi1~CH=CH- nv- o

CH,=CH-C H,, - V- _Q‘ Dh

CoHomi—CH=CH-C,Hsm  mVn—

CF,=CH- VFF- @7 B

CF,=CH-C, Hy,— VFFn— -

F~C H,, - Fn—

2 AFXWRE R 5 ‘(i&‘ B(F)

~CrHapq -n .

-0C, Hypeq -On

—-CH=CH, -V O B(2F)

~CH=CH~C, Hyy.q -Vn £

~C,Hy~CH=CH, -nv <:j

-G,_H, ~CH=CH-C _H,,,;, -mVn B(F.F)

~CH=CF, -VFF -

-GOOCH, -EMe R

-F -F ‘Q B(2F 5F)

—Cl -CL F

-OCF, -OCF3 o

~CF, -CF3 —*<:8*— G

-GN -c

3 BAE Z- =5 5 Py

—CpHp,~ n N

-C0O0- E N

-CH=CH- Y _ﬂ%;>b_ Y

-c=¢- T FF

~GF,0- X @ B(2F.3F)

-CH,0- 10

5 =M

#1. 3-HH-V 2. 3-HHB(2F 3F)-02

[0236]

B OaUa

3. 4-GB(F)B(F,F)XB(FF)-F

4. 2-BB(F)B(F,F)>-F

F F
\_/_COFF F
o o F
F
F

F F
— OO~
F

R TIE. LUTOMBEMA, SRR TERY %,
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[0237]

[HEmt (M 1) ]
3-HB-C
3—HB (F) —C
3—HHB-F
2—-HHB (F) —F
3—HHB (F) —F
5—HHB (F) —F
3—HHB (F) —C

3-BB (F, F) XB (F, F) —F
3-HB-02
3—HHB-—1
3—-HHB-3

3—HHB-01
NI=95, 5C;Tc<—20C;n=22,
100;Ae=8. 1;Vth=1, 50V,
[HEmY (M2) ]

2—-HHB (F) —F

3—HHB (F) —F

5—HHB (F) —F

3—HHB (F, F) —F

2-HBB (F) —F

3—-HBB (F) —F

5—HBB (F) —F

3—-HBB (F, F) —F

3-BB (F, F) XB (F, F) —F
3-HB-02
3—HHB-—1

3—HHB-01

PCT/JP2019/048908

(1—1) 1
(1—1) 1
(1-9)

(1-9) 1
(1-9) 1
(1-9) 1
(1-9)
(1—-28)
(2—-2) 1
(2-9)

(2-9)

(2-9)

0%
5%
4 %
1%
1%
0%
8 %
1%
0%
8 %
8 %
4 %

3mPa-s; An=0

(1—-9) 1
(1—-9) 1
(1—-9) 1
(1—-9) 1
(1—16)
(1—16)
(1—16) 1
(1—16) 1
(1-28)
(2—-2)
(2—-9)

(2-9)

2%
2%
1%
0%
7%
7%
4 %
0%
1%
3%
8 %
5%
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[0238]

[0239]

NI=104, 8C;Tc<—20TC;n=25,

0. 1T07;Ae=5., 9;Vth=1, 79V,
[fER (M3) ]

5—BB—C
3—HHB (F) —C
2-HBB-F
3—-HBB-F
5—HBB-F

2-HBB (F) —F

3-HBB (F) —F

5—HBB (F) —F

3-HBB (F, F) —F

3-BB (F, F) XB (F, F) —F

3—HB-02

2—BB (F) B—3
NI=86. 7C; Tc<—20C;n=31.
162;Ae=8, 6;Vth=1, 68V,
(¥ (M4) ]

2-HHB (F) —F

3—HHB (F) —F

E—HHB (F) —F

3—HHB (F, F) —F

3—-HHXB (F, F) —F

2-HBB (F) —F

3-HBB (F) —F

5—HBB (F) —F

3-HBB (F, F) —F

3—HB-02

PCT/JP2019/048908

(1—-2)

(1-9)

(1—186)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)
(1—-28)
(2—-2)

(2—12)

6mPa -

(1-9)
(1-9)
(1-9)
(1-9)
(1—-13)
(1—186)
(1—186)
(1—186)
(1—186)
(2—-2)

TmPa -

s; An=

20%
10%
5%
5%
5%
6 %
6 %
13%
10%
1%
10%
9%

s; An=

12%
12%
11%
10%
1%
4. 5%
4. 5%
9%
18%
5%
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[0240]

[0241]

3—HHB-—1
3—HHB-01

NI=101. 8C;Tc<—20C;n=24, 5mPa -
0. 1T05;Ae=6. 1;Vth=1,

[fEmY (M5) ]
5—BB—C
3—HHXB (F, F) —F

2-HBB-F
3—-HBB-F
5—HBB-F

2-HBB (F) —F
3—-HBB (F) —F
5—HBB (F) —F
3—-HBB (F, F) —F
2—-HHBB (F, F) —F
3—HHBB (F, F) —F
5—HHBB (F, F) —F
3-HB-02
2-BB (F) B—3

NI=95, 9C; Tc<—20C;n=317.

162 ;Ae=7. 4 ;Vth=1.
[fEmY (M6) ]
5—BB-C
3—HHXB (F, F) —F

2-HBB-F
3—-HBB-F
5—HBB-F

2-HBB (F) —F

76V.

87V.

PCT/JP2019/048908

(2-9)
(2-9)

(1—-2)

(1—-13)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)

(1—29)
(1—29)
(1—29)
(2-2)

(2—12)
4mPa -

(1—-2)

(1—-13)
(1—186)
(1—186)
(1—186)
(1—186)

8 %
5%

s; An=

16%
1%
5%
5%
5%
6 %
6 %

13%

12%
3%
4%
4%

10%

10%

s; An=

16%
1%
5%
5%
5%
6%
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[0242]

3—HBB (F) —F
5—HBB (F) —F
3—HBB (F,
5—HBB (F,
2—-HHBB (F,
3—HHBB (F,
5—-—HHBB (F,
3—HB—-02
2-BB (F) B—3

NI=92, 9C; Tc<—20TC; n=33.

16568; Ae=7.
[fER (M7) ]
5—-BB-C
3—HHXB (F,

2—-HBB-F
3S—HBB-F
5—-HBB—-F
2—HBB
3—HBB
5—HBB
3—HBB

5—HBB

2—-HHBB (F,
3—HHBB (F,
5—HHBB (F,
3-HB-02
3—HHB-—1
2-BB (F) B—3

(F) —F
(F) —F
(F) —F

108

5;Vth=1.

PCT/JP2019/048908

(1—16)
(1—16)
(1—16)
(1—16)

(1—29)
(1—29)
(1—29)
(2-2)

(2—-12)
6mPa -
(1-2)

(1—13)
(1—16)
(1—16)
(1—16)
(1—16)
(1—16)
(1—16)
(1—16)
(1—16)
(1—29)
(1—29)
(1—29)
(2-2)

(2-9)

(2—-12)

6 %

13%
10%

5%

3%

4%

4%

10%

7%

s; An=0

16%
1%
5%
5%
5%
5%
5%

10%

10%
5%
3%
4%
4%

10%
6 %
6 %
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[0243]

[0244]

NI=98. 2C; Tc<—20C;n=30.

166 ;Ae=7,
[#Emt (M8) ]
5-BB-C
3—HHB (F) —C

109

4 ;Vth=1,

3—BB (F) B (F, F) XB (F,
4—-BB (F) B (F, F) XB (F,
5-BB (F) B (F, F) XB (F,
3—HB—-02

S—HHB-1

S—HHB-01

2-BB (F) B—3

2—-BB (F) B—5

3—BB (F) B—5

3—BB (2F, 5F) B—3

NI=102. 9C; Tc<—20C;n=75. 6mPa -
0. 193;Ae=10. 8; Vth=2,

[fER (M9) ]
5—-BB-C
3—HHB (F) —C
4—-BB (F) B (F,
5—-BB (F) B (F,
3—HB—-02
S—HHB-1
S—HHB-01
2-BB (F) B—3
2—-BB (F) B—5
3—BB (F) B—5

F) XB (F,
F) XB (F,

94V,
F) —F
F) —F
F) —F

PCT/JP2019/048908

8mPa -
(1-2)
(1-9)
(1—41)
(1—41)
(1—41)
(2-2)
(2-9)
(2-9)
(2—-12)
(2—-12)
(2—-12)
(2—-13)

11V,
(1—-2)
(1—-9)

F) —F (1—41)

F) —F (1—41)
(2-2)
(2-9)
(2-9)
(2—12)
(2—12)
(2—12)

s; An=0

20%
10%
3%
6 %
6 %
12%
7%
4%
3%
10%
12%
7%

s; An=

20%
10%
6 %
6 %
12%
8 %
5%
3%
10%
12%
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[0245]

[0246]

110

3—BB (2F, 5F) B—3

NI=104. 1C; Tc<—20C;n=64. 6mPa -

0. 192;Ae=9. 6;Vth=2, 09V,

[#ER%# (M1.0) ]

3—BB (F, F) XB (F,
F) XB (F,

4-BB (F) B (F,
5—-BB (F) B (F,

F) XB (F,

3—-BB (F, F) XB (F) B (F,

3-HB-02
5—HB—-02
3—HHB-—1

S—HHB-01
3—HBB-2
2-BB (F) B—3
2—-BB (F) B—5
3—BB (F) B—5

3—BB (2F, 5F) B—3

NI=95, 4C; Tc<—-207C;

175;Ae=6. 4;Vth=2,

[iEm# (M11) ]
5-BB-C
3—HHB (F) —C
4—-BB (F) B (F,
5—-BB (F) B (F,
3—-HB-02
3—HHB-1
3—HHB-01
2—-BB (F) B—3

F) XB (F,
F) XB (F,

F) —F

F) —F
F) —F
F) —F
n=50.
33V.
F) —F
F) —F

PCT/JP2019/048908

(2—-13)

(1—28)
(1—41)
(1—41)
(1—-42)
(2-2)
(2-2)
(2-9)
(2-9)
(2—-10)
(2—-12)
(2—-12)
(2—-12)
(2—-13)
8mPa -
(1-2)
(1-9)
(1—41)
(1—41)
(2-2)
(2-9)
(2-9)
(2—-12)

8 %

s; An=

15%
4%
4%
4%

16%
3%
8 %
5%

10%
6 %

10%

10%
5%

s; An=0

20%
10%
6%
6%
14%
6%
4 %
4 %
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[0247]

[0248]

2—-BB (F) B—5
3—BB (F) B—5
3—BB (2F, 5F) B—3

NI=100. 1C; Tec<—20C;n=60. OmPa -

0. 193;Ae=9. 4;Vth=2, 07V,
[#ER4 (M12) ]

3-BB (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-BB (F, F) XB (F) B (F, F) —F
3—-HB-02
5—HB—02
3—HHB-—1
3—HHB-3

3—HHB-01

3—-HBB-2

2-BB (F) B—5

3-BB (F) B—5

3-BB (2F, 5F) B—3
NI=97. 7C; Tc<—20C; n=52,
165;Ae=6, 3;Vth=2, 48V,
[HERH# (M1 .3) ]

3-BB (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-BB (F, F) XB (F) B (F, F) —F
3-HB-02
1-BB—3

PCT/JP2019/048908

(2—-12)
(2—-12)
(2—-13)

(1—28)
(1—41)
(1—41)
(1—-42)
(2-2)
(2-2)
(2-9)
(2-9)
(2-9)
(2—-10)
(2—-12)
(2—-12)
(2—-13)
8mPa -
(1—28)
(1—41)
(1—41)
(1—-42)
(2-2)

(2-3)

10%
12%
8%

s; An=

15%
4%
4%
4%

16%
3%
8 %
6 %
5%

10%

10%

10%
5%

s; An=0

15%
3%
3%
6%
6%
6%
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[0249]

[0250]

112

S—HHB-01

S—HHB-1 (2—-9)
3—HBB-2 (2—-10)
2-BB (F) B—3 (2—-12)
2—-BB (F) B—5 (2—-12)
3—BB (F) B—5 (2—-12)
3—BB (2F, 5F) B—3 (2—-13)
NI=99, 5C;Tc<—-20C;7n=61, TmPa -
192;Ae=6. 7;Vth=2. 77V,
[fER (M1 4) ]
5—-BB-C (1—-2)
3—HHB (F) —C (1—-9)
4—-BB (F) B (F, F) XB (F, F) —F (1—41)
5—-BB (F) B (F, F) XB (F, F) —F (1—-41)
3—BB (F, F) XB (F) B (F, F) —F (1—-42)
3—HB—-02 (2—-2)
S—HHB-1 (2—-9)
S—HHB-01 (2—-9)
3—HBB-2 (2—-10)
2—-BB (F) B—5 (2—-12)
3—BB (F) B—5 (2—-12)
3—BB (2F, 5F) B—3 (2—-13)
NI=102, 1C; Tec<—20C;n=54, 8mPa -

0. 189;Ae=9. 0;Vth=2,
(¥4 (M15) ]
2—-HHB (F) —F

16V.

3—HHB (F) —F
5—HHB (F) —F

PCT/JP2019/048908

(2-9)

(1-9)
(1-9)
(1-9)

5%

8 %
12%

6 %
10%
12%

8 %

;i An=0

20%
8%
3%
3%
6%

12%
8%
4 %
6%

10%

12%
8%

s; An=

11%
11%
10%
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[0251]

3—HHB (F,

3—HHXB (F,

F) —F

F) —F

2-HBB (F) —F

3—-HBB (F) —F

5—HBB (F) —F

3—HBB (F,
5—HBB (F,
3—HB—-02
S—HHB-1

3—HHB-01

NI=101.

0. 1T05;Ae=6. 2;Vth=1,

F) —F
F) —F

0C; Te<—20C;n=24. 2mPa -

[fEmt (M16) ]

2—HHB (F)
3—HHB (F)
5—HHB (F)
3—HHB (F,
5—HHB (F,
2-HBB (F)
3—HBB (F)
5—HBB (F)
3—-HBB (F,
5—HBB (F,
3-HB-02

S—HHB-01

3—HBB-2

NI=99., 9C; Tc<—20C;n=23. 9mP a -
105;Ae=6. 0;Vth=1,.

113

PCT/JP2019/048908

(1-9)

(1—-13)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)

(2-2)
(2-9)
(2-9)

(1-9)
(1-9)
(1-9)
(1-9)
(1-9)
(1—186)
(1—186)
(1—186)
(1—186)
(1—186)

(2—-2)
(2—-9)
(2—-10)

10%
3%
4%
4%
8 %
15%
6 %
5%
8 %
5%

s; An=

13%
13%
14%
10%
3%
2%
2%
4%
15%
6 %
5%
5%
8 %
s; An=0
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[0252] [#ER#H (M1 7) ]

3—BB (F, F) XB (F, F) —F (1—28)
3—BB (F, F) XB (F) B (F, F) —F (1—-42)
3—HB-02 (2—-2)
3—HHB-—1 (2—-9)
3—HHB—-3 (2—-9)
3—HHB-01 (2—-9)
3—-HBB-—-2 (2—-10)
2—BB (F) B—5 (2—12)
3—BB (F) B—5 (2—12)
3—BB (2F, 6F) B—3 (2—13)
NI=100. 5C; Tec<—20C;n=32. 3mPa -
0. 162;Ae=6. 2;Vth=2, 28V,
[0253] [#Hmx¥ (M1 8) ]

3—BB (F, F) XB (F, F) —F (1—28)
3—BB (F, F) XB (F) B (F, F) —F (1—-42)
3—HB-02 (2—-2)
1—-BB—3 (2—-3)
3—HHB-01 (2—-9)
3—HHB-—1 (2—-9)
3—-HBB-—-2 (2—-10)
2—BB (F) B—3 (2—12)
2—BB (F) B—5 (2—12)
3—BB (F) B—5 (2—12)
3—BB (2F, 6F) B—3 (2—13)
NI=96. 9C; Tc<—20C;n=41. OmPa -

190;Ae=6. 5;Vth=2. 31V,
[0254] [#ERx# (M1 9) ]

PCT/JP2019/048908

15%
12%
15%
8 %
10%
5%
12%
8 %
8 %
7%

s; An=

15%
12%
6 %
6 %
5%
8 %
12%
6 %
10%
12%
8 %

s; An=0
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[0255]

5—-BB-C

3—HHB (F) —C

3-BB (F,
3-HB-02
3—HHB-—1

S—HHB-01

3—HBB-2

2—-BB (F) B—5

3—BB (F) B—5

3—BB (2F,
NI=99. 6C;Tc<—-20C;n=43.
188;Ae=8. 9;Vth=1,

[#ER4 (M2 0) ]
2—HB (F) —C

3—HB (F) —C

3—HHB-F

2—-HHB (F) —F
3—HHB (F) —F
5—HHB (F) —F
2—-HHB (F) —C
3—HHB (F) —C

3S—HEB-04

4—-—HEB—-02

5—-HEB—-01

S—HEB-02

5—-HEB—-02

2—HHB-—1

3—HHB-—1

5F) B—3

115

F) XB (F) B (F,

PCT/JP2019/048908

(1-2)
(1-9)

(1—-42)
(2-2)
(2-9)
(2-9)
(2—-10)
(2—-12)
(2—-12)
(2—-13)
6mPa -
(1—=1)
(1—=1)
(1-9)
(1-9)
(1-9)
(1-9)
(1-9)
(1-9)
(2—-4)
(2—-4)
(2—-4)
(2—-4)
(2—-4)
(2-9)

(2-9)

20%
8%
12%
12%
8%
4%
6%
10%
12%
8%

s; An=0

9%
10%
4%
6%
6%
6%
6%
6%
6%
4%
4%
3%
3%
5%
8%
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[0256]

[0257]

3—-HHB-3
3—HHB-01

NI=102, 2C; Tc<—20TC;n=25.

0. 096;Ae=6. 7.

[fEmtn (M2 1) ]

3—-HBB-F

3-BB (F, F) XB (F, F) —F

3-HB-02
1-BB—3
3—HHB-—1

3—HHB-O01
2-BB (F) B—3
2-BB (F) B—5
3-BB (F) B—5
3-BB (2F, 5F) B—3
3—-BB (F) B (F, F) XB (F,
4—BB (F) B (F, F) XB (F,
3—-BB (F, F) XB (F) B (F,
NI=90. 4C;Tc<—-20C;
(¥t (M22) ]
3—-HB-CL
5—HXB (F, F) —F
3—HHB—OCF 3
3—HHXB (F, F) —F
3-HGB (F, F) —F
3—HB (F) B (F, F) —F
3-BB (F, F) XB (F, F) —F
3—HHBB (F, F) —F

F) —F
F) —F
F) —F
An=0,

PCT/JP2019/048908

193;Ae=7,

(2-9)
(2-9)
7TmPa -
(1—-16)
(1—28)
(2-2)
(2-3)
(2-9)
(2-9)
(2—-12)
(2—-12)
(2—-12)
(2—13)
(1—-41)
(1—-41)
(1—-42)
(1—=1)
(1-=7)
(1-9)
(1—-13)
(1—-14)
(1—-17)
(1—28)
(1—29)

10%
4%

s; An=

6 %
10%
9%
9%
6 %
4%
10%
11%
11%
5%
3%
4%
12%
9.

3%
3%
3%
6 %
3%
5%
6 %
6 %



WO 2020/158211 17

[0258]

5—BB (F) B (F, F) XB (F) B (F,

3-BB (2F, 3F) XB (F, F) —F
3—HHB (F, F) XB (F, F) —F
3—-HBB (2F, 3F) XB (F, F) —F

3—HH-V
3—HH-V1
5—HB—-02

3—HHEH-3
3—-HBB-2
5—B (F) BB—3

NI=77. 2C; Tc<—20C; An=0,

PCT/JP2019/048908

F) —F
(1—43)
(1—44)
(1)

(1)
(2—-1)
(2—-1)
(2—-2)
(2-8)
(2-10)

(2—11)

2%
4 %
4 %
5%
22%
10%
5%
3%
7%
3%

101 ;Ae=5. 8;

Vth=1. 88V ;n=13. TmPa- s ;y1=61.
[fEmH (M2 3) ]

5—HB—-CL (1—-1)
5—HXB (F, F) —F (1—=7)
3—HHXB (F, F) —F (1—13)
V—-HB (F) B (F, F) —F (1—=17)
3—HHB (F) B (F, F) —F (1—-30)

2-BB (F) B (F, F) XB (F) —F
3-BB (F) B (F, F) XB (F) —F
4—-BB (F) B (F, F) XB (F) —F

2—HH-5
3—HH-V
3—HH-V1
4—HH-V
4—HH=-V 1

(1—41)
(1—41)
(1—41)
(2—-1)
(2—-1)
(2—-1)
(2—-1)
(2—-1)

3mPa - s

5%
6 %
6 %
5%
7%
3%
3%
4%
8 %
10%
7%
10%
8 %
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[0259]

[0260]

5—HB—-02 (2—2) 7%
4 —HHEH—-3 (2—-8) 3%
V2—-BB (F) B—1 (2—12) 3%
101—HBBH-3 (—) 5%

NI=78. 58C;Tc<—20C;An=0, 095;Ae=3. 4;
Vth=1. 50V;n=8. 4mPa-s;vy1=54, 2mPa - s.
(AR (M2 4) ]

3—-HHEB (F, F) —F (1—10) 5%
3—HHXB (F, F) —F (1-—13) 7%
5—HBEB (F, F) —F (1-20) 5%
3-BB (F, F) XB (F, F) —F (1-28) 10%
2—-HHB (F) B (F, F) —F (1—-30) 3%
5—HHB (F, F) XB (F, F) —F (1) 6 %
3—HBB (2F, 3F) XB (F, F) —F (1) 5%
2—HH-3 (2-1) 8%
3—HH-V (2-1) 20%
3—HH-V1 (2—1) 7%
4—HH-V (2-1) 6%
5—HB—-02 (2—-2) 5%
V2-B2BB—1 (2—14) 3%
3—HHEBH-3 (2—19) 5%
3—-HHEBH-5 (2—19) 5%

NI=90. 3C; Tc<—20C;An=0, 088;Ae=5, 4;
Vth=1. 69V ;n=13. TmPa-s;vy1=60. 6mPa - s

(¥R (M25) ]
7—-HB (F, F) —F (1-1) 3%
3-HGB (F, F) —F (1—14) 3%
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[0261]

5—-GHB (F, F) —F (1—15) 4%
3—-GB (F, F) XB (F, F) —F (1—-22) 5%
3-BB (F) B (F, F) —CF3 (1—-24) 2%
3—-HHBB (F, F) —F (1-29) 4 %
3-GBB (F) B (F, F) —F (1-32) 2%
2—dhBB (F, F) XB (F, F) —F (1-35) 4 %
3-HGB (F, F) XB (F, F) —F (1) 5%

3—dhB (F, F) B (F, F) XB (F) B (F, F) —F

(1) 3%
2—HH-3 (2—1) 14%
2—HH-5 (2—1) 4 %
3—HH-V (2-1) 26%
1TV2—-HH-3 (2—1) 5%
1Vv2—-BB-—1 (2—-3) 3%
3-BB (2F, 5F) B—3 (2—13) 3%
3—HB (F) HH—2 (2—-18) 4 %
5—HBB (F) B—2 (2—-21) 6%
NI=78. 3C; Tc<—-20C;An=0. 094 ;Ae=5, 9;
Vth=1. 25V;n=12. 8mPa-s;yy1=61. 9mPa ' s
[fEm (M26) ]
3—HHB (F, F) —F (1-9) 8%
3-GB (F) B (F, F) —F (1-21) 3%
3-BB (F, F) XB (F, F) —F (1-28) 10%
3-GB (F) B (F, F) XB (F, F) —F (1—-36) 6 %
5—GB (F, F) XB (F) B (F, F) —F (1) 5%
3—HH-V (2-1) 30%

3—HH-V1 (2-1) 10%
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[0262]

[0263]

TV2—HH-3 (2—1) 8%
3—HH—-VFF (2—1) 8%
V2-BB-—1 (2—-3) 2%
5—HB (F) BH—3 (2—20) 5%
5—HBBH-3 (2—22) 5%

NI=76. 6C; Tc<—20C;An=0, 088;Ae=5, 5;
Vth=1. 81 V;n=12. TmPa-s;vy1=60. 2mPa - s

[fEm (M2 7) ]

7—-HB (F, F) —F (1—1) 6 %
3-BB (F, F) XB (F, F) —F (1-28) 14%
3—dhB (F, F) B (F, F) XB (F) B (F, F) —F

(1) 7%
2—-HH-5 (2—1) 5%
3—HH-V (2—1) 30%
3—HH-V1 (2—1) 3%
3—HH-VFF (2—1) 10%
3—HHB-1 (2—-9) 4 %
3—HHB-3 (2—-9) 5%
3—HHB—-01 (2—-9) 3%
3—-BB (2F, 5F) B—3 (2—13) 3%
3—HHEBH-3 (2—19) 3%
3—HHEBH-4 (2—19) 4 %
3—HHEBH-5 (2—19) 3%

NI=82, 7C; Tc<—20TC;An=0. 085 ; Ae=5,

—_—
-

Vth=1. 70V;n=8. OmPa-s;¥y1=53. 9mPa - s.

(¥4 (M28) ]
3—-HBB (F, F) —F (1-16) 5%
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5—HBB (F, F) —F (1—16) 4 %
3-BB (F) B (F, F) —F (1—-24) 3%
3—-HH2BB (F, F) —F (1—-39) 3%
4—HH2BB (F, F) —F (1—-39) 3%
3—-BB (F) B (F, F) XB (F, F) —F (1—41) 3%
4—BB (F) B (F, F) XB (F, F) —=F (1—41) 5%
3-BB (F, F) XB (F) B (F, F) —F (1—-42) 3%
5—BB (F) B (F, F) XB (F) B (F, F) —F

(1—43) 4 %
2—-HH-5 (2—1) 8%
3—HH-V (2—1) 28%
4—-—HH-V1 (2—1) 7%
5—HB—-02 (2—-2) 2%
7—-HB—-1 (2—-2) 5%
VFF—HHB-01 (2—-9) 8%
VFF—HHB-—1 (2—-9) 3%
3—-HBB (2F, 3F) —02 (3—14) 2%
2—-BB (2F, 3F) B—3 (3—19) 4 %

NI=81. 9C; Tc<—20C;An=0, 109;Ae=4, 8;
Vth=1. 75V;n=13. 3mPa- s ;yy1=57. 4mPa - s

[0264] [#Epk# (M2 9) ]

5—HB—-CL (1—1) 2%
5—HEB (F, F) —F (1—6) 3%
3—HHB—-OCF3 (1—9) 4 %
3—HHEB (F, F) —F (1—10) 4%
3—-HBEB (F, F) —F (1—20) 3%

5—HBEB (F, F) —F (1-20) 3%
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[0265]

PCT/JP2019/048908

100 ; Ae=6,

3—BB (F) B (F, F) —F (1—24)
3—HBBXB (F, F) —F (1—-33)
3—GB (F) B (F, F) XB (F, F) —F (1—-36)
4—-GB (F) B (F, F) XB (F, F) —F (1—386)
5—HHB (F, F) XB (F, F) —F (1)
3—HGB (F, F) XB (F, F) —F (1)
3—HH-5 (2—-1)
S3—HH-V (2—-1)
3—HH-VI1 (2—-1)
4 —HH-V (2—-1)
1TV2—-HH-3 (2—-1)
5—-B (F) BB—2 (2—11)
5—-B (F) BB—3 (2—11)
3—HB (2F, 3F) —02 (3—1)
3—BB (2F, 3F) —02 (3—6)
3—HHB (2F, 3F) —02 (3—8)
F3—HH-V (—)
NI=78. 1C; Tc<—-20C; An=0.
Vth=1. 50V;n=16. 2mPa - -s;y1=61.
[fEm (M3 0) ]

3—HHEB (F, F) —F (1—-10)
3—HBEB (F, F) —F (1—-20)
3—BB (F, F) XB (F, F) —F (1—28)
3—HHB (F) B (F, F) —F (1—-30)
3—BB (F) B (F, F) XB (F, F) —F (1—-41)
4—-BB (F) B (F, F) XB (F, F) —F (1—41)

V—HH-V

(2—-1)

3%
6 %
5%
5%
3%
4 %
4 %

21%

3%
4%
6 %
3%
2%
3%
2%
4%
3%
6 ;

8mPa - s

3%
3%
4 %
3%
5%
5%
10%



WO 2020/158211 123 PCT/JP2019/048908

V—HH-2V (2—1) 20%
1V—HH-V (2—1) 10%
3—HH-V (2—1) 15%
V2-BB-—1 (2—-3) 4 %
1-BB (F) B—2V (2—12) 7%
2—-BB (F) B—2V (2—12) 8%
101 —HBBH-5 (—) 3%
NIl=74, 3C; Tc=—20C;An=0, 111;Ae=3., 0;V

th=2. 39V;n=11. OmPa-s;y¥y1=44, 5mPa - s.
[0266] [#Emk¥ (M3 1) ]

3—-GHB (F, F) —F (1—15) 3%
3-BB (F, F) XB (F, F) —F (1-28) 11%
3—-HHBB (F, F) —F (1-29) 4 %
3—-HBBXB (F, F) —F (1—-33) 8%
3—-BB (F) B (F, F) XB (F, F) —F (1—41) 3%
4—BB (F) B (F, F) XB (F, F) —=F (1—41) 6%
5—BB (F) B (F, F) XB (F, F) —F (1—-41) 6%
3—HH-V (2—1) 40%
3—HH—-V1 (2—1) 5%
3—HHB-01 (2—-9) 3%
1-BB (F) B—2V (2—12) 3%
3—-HDhB (2F, 3F) —02 (3—13) 4 %
2—dhBB (2F, 3F) —02 (3—16) 4 %

NI=85. 2C;Tc<—-20C;An=0. 114 ;Ae=7, 3;
n=15. OmPa - s.
[0267] [#AR#H (M3 2) ]
3—-GB (F, F) XB (F, F) —F (1—-22) 3%
3—-BB (F) B (F, F) —F (1—24) 9%
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[0268]

3-BB (F) B (F, F) —CF3
3-HBBXB (F, F) —F

4—-GB (F) B (F, F) XB (F, F) —F
3-BB (F) B (F, F) XB (F, F) —F
4—-BB (F) B (F, F) XB (F, F) —F

3—HH-V
3—HH-V1
V—HHB—1

1-BB (F) B—2V
2—-BB (F) B—2V
3—HHB (2F, 3F) —02
3—HBB (2F, 3F) —02
V—-HBB (2F, 3F) —02

NI=83. 2C; Tc<—-20C; An=0.

n=13. 6mPa - s,

PCT/JP2019/048908

(1—24)
(1-33)
(1—-386)
(1—41)
(1—41)
(2—-1)
(2—-1)
(2—-9)
(2—12)
(2—12)
(3-8)
(3—14)
(3—14)

4%
5%
3%
3%
6 %
39%
5%
4%
3%
3%
6 %
3%
4%

120; Ae=6., 2;

EEfI TR, UTOESHLLEMH SRR TERY %,
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[0271] [=HefI1]
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