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7} o vheA s,

shgh= (V)9 v a3k o=, duk4(V-a)

(2] &, RIS 8% 1~169 977 = 8ag 2~89 A D7 S JEpW.) o2 e = 813HE (0] 3} 3185 (V-a)o]
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wot, st IV) 9} 35 E (V) 95 sk Aol o v sttt 2 Wrgo| A AFRE = 53] nhE A s A A 5= 3}
St2([-a) 5~404F %9}, 335 1-a) 5~404 %9}, 313HE(1V-b) 5~404 F% = &3},

oo A} g5 = wrhE 3] uhebA g MzHE—E 8l (1-a) 5~402ZF%S}, 313 (1l1-a) 5~4028 2%}, 8}3&
(IV-b) 5~402F%E 343t} o]5 AA A Z= STN-LCDO] 8 Aty &% &L & o A7thshar, 8 et
T T ERE FA O A7sk= v sk

STN-LCD®] E$~E ZH(twist angle)S 180°~300°0] uberz8}ar, 220°~270 °¢] ¥ ¢ 7} Bt} vpgrd sl
230°~260°9] W7t 53] upghz st

2 @ o] STN- LCD Z o] STN-LCD Hl&], 8 A4 &% ojE7t /fAE] it aejr s, ¥ dhgo] STN-
LCDE AHE 2= 9121 20T ~50T A S5k A #9985 2ttt

£ dhg o] STN-LCDE F#9 STN-LCD Hl&l, 8 ete] Fi¢ &Lyt 202 /A7) wiLol, JI7F A9
Fap7E AA FA T F ol X*O%XM A5 o] 22 STN-LCDE A& = 9 ﬂl b Aty o2 AR SE 2] A
B AA™E, QI7F Mo Fulg Zo ﬂ%ﬁﬂr kA, g o] STN-LCDE A3} 5o 295 = 1/32~1/
480 Duty 9] A| &S50l 93 v = E/\] of A gtalr}, w3k E dlg o] STN- LCDc 1/64~1/240 Duty +%¢ R}
A 3}s}t,

E

= U ol A AR SHE A% ”HEL 7] 2D~ (V) o] o], BAF] vlulg iy A o ZgsHE NA, Fho]
A A (chiral dopants) 52 A& 4= 2t}

STN-LCD+= 733, b5 vix e 5 T o= shuo & £a1, A 2ol o3l I o] a7} Algty] = 22 o,
ol o] STN-LCDE AFE =Yoo 8 Aete] &% &L} Ful &L 2 Ao Atsta, Fd #3 5
oﬂ ST 1/32~1/480 Duty, Bt} 4341 &= 1/64~1/240 Duty 9] Al 2S5 A3Hat S48 TAEAS 2=t}

<A E>
o8t AAG|E Fal ¥ W AA S AP, B o] o] A el YL AL ok, o)ske] AA
2 naels 2y gelAe] (%, = (A%, & ov gl

n:20CoA9 d=(mPa-s)

An : 25T Aol =A & oA

Vi - Acell) 7 d(m)©] STN 9474 A 2 2HSTN-LCD) & -4 &)
S W] 25Tl A ] FE M (V). 17F 7573 100Hz

Tk, A FA d(gm)E An-d=0.902] BA A o2 A3k

ot (V= FoE0] 90%% we] -5 x%h)

V. oA % d(m)e] STN-LCDE T4 AL wle] 25T el A o) %3}
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A(V). 27k 5942 100Hz 7+ 3. A F7 d(m) =
An-d=0.909] #A A o2 A}, (Vsats FH-&0] 10%
o wje] 5

y 1 25Col A 2] FAL=(steepness) y=V_,/V,,

sat’

T :STN-LCDol| =4S wl2] 25T A9 594 E(msec)

dv [Ve (-20°C) = Vu (50 C)|

—(-20C~50C) : °

20T ) | 0T | (mV /°C)
o2 dojA= g

dv - |V (-20°C)— Vu (25°C)|

Sy (0T~2BT) | e | (mv /°C)
o2 dojA= g

av _ . [Ve (25°C)— Va (50 °C)|

5 25C~s50C) ¢ | 5T | (mV /°C)

o2 dojA = k.
(¢, V,,(-20C), V,,(25C) BV, (50T)= STN-LCDE -20T,
25C # 50T 9] &&=l A, =9k 100Hz9] @ 3o det&

17kete] S4 ¥1= STN-LCD9| #5 #9hS veby)

AVIVEI00H) - | Ve (5000Hz ) — Vi (100Hz )
| Vu(100HZ ) |

(¢, V,,(5000Hz) %V, (100Hz)= STN-LCDE -20C 9] &%= A],

T3k 500Hz 2 100Hz9] 78 7k9] M-S 242t 178t HA =

STN-LCD®] +¢ HSs vrebd)
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gk oA o] =3 {5 % A3 X (doping-induced helical pitch) P&} FA]-& Ao A =74 d7} d/P=0.50% ¥ == 7}t
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terminal -n ( = Xt ): -ChHans

ndm-~: CnH2n+1~CH=CH- (CHz) m-1—

—ndm: = (CnpHzn+1-CH=CH- (CH2) n-1)
On: -0CpHzn43
T-: -C=C-
Z-: -CH=N-N=CH-
-VO-: -COOo-
-CN: -C=N
F: -F

F F
F
Cy Ph Ph1 Ph3

o £, o)sh] Lhehi oFAE Mgt

F F
—~ >—< :>—CN
C,H,—-@—coo—@»(m 3-Ph1-VO-Ph3-CN oA

c,)i.-@—CDO—@»CN 2-Ph-VO-Ph1-CN
F

c.k.—@—coo—@-cu 4-Ph-VO-Ph1-CN
F

P OO
-0
OO

CH, 0d3-Cy-Cy-Ph-1
0:”7—<:>—©—\N_Nr—©‘QHF .~ 3-CyPhzPh2

3-Cy-VO-Ph-Cy-Ph-1

OO e Q-

3-Cy-Cy-VO-Ph-Cy-3

(Alaze 1, HaLef2, Hlale3, A1 2 AA 42)

g
3

54

Mo BN 12

=z
I
=

=z

AL NO.L(AA A1), N ZAE No.2(AA d2), A 2L M1(F]|aLd 1), o

3-Ly-Ph-CN

0d1-Cy-Cy-5

1d1-Cy-Ph-CN

0d3-Cy-Ph-CN

0d1-Cy-Cy-Ph-1

M3(R]aLe)3)E Al 23T T3, o] & MY A5 S ALE-3F STN-LCDE A

Adu) e} N 24 E8 A3 STN-LCDY] &
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HIWol1 | Hlmoll2 | Hmols ALAI0I & AL0I2
(M1) (M2) (M3) (No. 1) (No. 2)
BN =l (%) :
M1 - 95 95 90 70
3-Ph1-VO-Ph3-CN 0 5 0 5 S
0d1-Cy-Ph3-CN 0 0 5 5 5
4-Ph-VO-Ph1-CN 15 0 0 0 0
2-Ph-VO-~Ph1-CN 3 0 0 0 0
3-Cy-Ph-CN 12 0 0 0 0
0d1-Cy-Cy-Phl-F 0 0 0 0 20
1d1-Cy-Ph-CN 10 0 0 0 0
0d3-Cy-Ph-CN 10 0 0 0 0
0d1-Cy-Cy-5 9 0 0 0 0
0d1-Cy-Cy-Ph-1 13 0 0 0 0
0d3-Cy-Cy-Ph-1 14 0 0 0 0
3-Cy-Ph~2-Ph-2 6 -0 0 0 0
2-Cy-VO-Ph-Cy-Ph-1 5 0 0 0 0
3-Cy-Cy-VO-Ph-Cy-3 3 0 0 0 0
S =)
Ta (°C) 94.1 88.2 87.8 82.6 83.4
T.n (°C) -48 -51 ~49 -51 -48
Ven (V) 1.70 1.49 1.56 1.38 1.23
An 0.139 0.138 0.137 0.137 0.127
Y 1.060 1.066 1.057 1.062 1.058
T (msec) 180 186 203 195 217
dv/dT (-20°C - 25°C) (mV/°C) 4.1 3.4 3.2 2.0 1.7
dv/dT (25 - 50°C) (mv/°C) 2.9 3.1 3.2 3.3 2.9
dv/dT (-20 - 50°C) (mV/°C) 3.5 3.3 3.2 2.5 2.1
AV/V, {100Hz) (-20°C) 0.53 0.36 0.34 0.22 0.23

N A Z MI(H] 2L 1) 95%°] 8FgHE(1)9) 3-Ph1-VO-Ph3-CNE 5% #H7}gto ] A A2 M2(H|ad2)S A%
aa, AA 2AE MI1(H] 2o 1)95%¢] 343HE(IIDS) 0d1-Cy-Ph3-CN< 5% H71etoam A4 245 M3(H ¢ 3)S
A zstar, A4 245 M1 24 1) 90%°l 3+3E (D)2 3-Ph1-VO-Ph3-CN ¥ 3}8-= (1)< 0d1-Cy-Ph3-CNZ 5%
A v oz A 24 E No. 1(EA ¢ 1)S Alzstar, 44 A5 No.l9 8H5E(V)2 0d1-Cy-Cy-Phl1-F& %7}
3 N 2AE No.2(A A d2)E Alzs it 2 A3 NA] o1 2 AAd29] STN-LCDE 8 A¢e] &= o&x7} 7
Ao} Q&S dokrh w3 Aol 2 AAd29] STN-LCDE] #8 A¢te] Fubg: o E L% vlald ], ujale]2 2 v
o33 BlaLste], &0 2 A E o] AATH

() aLef 1, vl arel2, wlaleld, A3 B A el4)
N 2= No.3(&2A3), A 2= Nod(&dAd4) R A 2 MA(W a4 E A|Z38kaL, o5 A 2HES
AHEE STN-LCDE A8k ith. 320 o5 A 2 8o] 2409} o 24 ES AH8-3 STN-LCDS 574 4%

& HERA T

H W2 9|, Blwe]1 L ¥ w2 F2] LFER LT,
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Hlwol1 | Hluol2 Hiwao4 | A AlI0I3 A AIOlI4
(M1) (M2) (M4) (No. 3) | (No. 4)
= A (%):
M1 - 95 95 90 70
3-Ph1-VO-Ph3-CN 0 5 0 5 5
1d1-Cy-Ph1-CN 0 0 5 5 5
4-Ph-VO~Ph1-CN 15 0 0 0 0
2-Ph-VO-Ph1-CN 3 0 0 0 0
3-Cy-Ph-CN 12 0 0 0 0
0d1-Cy-Cy-Phl-F 0 0 0 0 20
1d1-Cy-Ph-CN 10 0 0 0 0
0d3-Cy-Ph-CN 10 0 0 0 0
0d1-Cy-Cy~5 9 0 0 0 0
0d1-Cy-Cy-Ph-1 13 0 0 0 0
0d3-Cy-Cy-Ph-1 14 0 0 0 0
3-Cy-Ph-2-Ph-2 6 [0 0 0 0
2-Cy-VO-Ph-Cy-Ph-1 5 0 0 0 0
3-Cy-Cy-VO-Ph-Cy-3 3 0 0 0 0
S A
Ta (°C) 94.1 88.2 91.2 85.5 86.9
T.n (°C) -48 -51 -47 -53 -53
Ven (V) 1.70 1.49 1.64 1.42 1.35
An 0.139 0.138 0.138 0.138 0.128
¥ 1.060 1.066 1.056 1.060 1.057
T (msec) 180 186 184 198 222
dv/dT (-20°C - 25°C) (mv/°C) |4.1 3.4 3.8 2.5 2.1
dv/dT (25 - 50°C) (mV/°C) 2.9 3.1 3.0 3.1 2.8
dv/dT(-20 - 50°C) (mv/°C) |3.5 3.3 3.5 2.7 2.3
AV/V¢, (100Hz) (-20°C) 0.53 0.36 0.42 0.24 0.23
MA ZAAE M1I(H 1) 95%°], 3}&E(1DQ 1d1-Cy-Phl-CNE 5% H71go 2 a4 2AE MA(W| L d4)E A%
Star, A 244 E M1 90%9 3tE-E(DQ 3-Ph1-VO-Ph3-CN ¥ &g-E(DQ 1d1-Cy-Ph1-CN& 5%% H7tg o=
A A ZAE No.3(AA 4 3)S AFsta, A4 24 E No.39 3}8E(V)QJ 0d1-Cy-Cy-Phl-F& ¢ #7}s 4A %=
A& NoA(HA )& Al xsk8T 1 ﬁﬂr AA 3 B A e49] STN-LCD®] &8 Hete] =% o|&%7F A 74 =
AL, A3 2 AA]o42] STN-LCDO] &8 o] Fat o &L L vl 1, Bl a2 % v L4 9] STN-LCD$} H]
wate] hEH o2 A,

(AA] €5, AA] 6, Bl uL ] 5)

B A E No.5(AA5), B ZAHE No.6(ZAd6) D B 2HE Mo(H A 5)E A X3, ol A 2AHAES
147 STN-LCDE A1 23k it). #30l & o) o4 4B o] 24u] 9 94 2428 A187 STN-LCDE] 54 S47
& veh g,

[ 3]
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Hl W 0ll5 & A0S &l Al0ll6
(M5) (No.5) (No.6)
x o (%) :
3-Ph1-VO-Ph3-CN 0 10 5
5-Ph3-VO-Ph3-CN 0 0 5
0d1-Cy-Ph3-CN 0 8 0
4-Ph~VO-Phl-CN 18 0 0
1d1-Cy-Ph1-CN 0 0 8
3-Cy-Ph-CN 12 12 0
0dl-Cy-Cy-Phl-F 0 0 20
1d1-Cy-Ph-CN 10 10 10
0d3-Cy-Ph-CN 10, 10 10
0dl-Cy-Cy-5 9 9 9
0d1-Cy-Cy-Ph-1 13 13 10
0d3-Cy-Cy-Ph-1 14 14 10
3-Cy~-Ph-2-Ph-2 6 6
2-Cy-VO-Ph-Cy-Ph-1 ) 5 7
3-Cy-Cy-VO-Ph-Cy-3 3 3 0
= o

Ty (°C) 94.0 87.9 89.5
T., (°C) -48 -52 -49
Ven (V) 1.70 1.46 1.61
An 0.139 0.134 0.133
Y 1.060 1.052 1.055
T (msec) 180 171 163
dv/dT (-20°C - 25°C) (mv/°C) 4.1 1.3 1.1
dv/dT (25 - 50°C) (mV/°C) 2.9 2.7 2.4
dv/dT (-20 - 50°C) (mV/°C) 3.7 1.8 1.7
AV/V, (100HZ) (-20°C) 0.53 0.17 0.15

=
=

3] 10-0745543

N 245 M5(H] 1L 5)F 9] 4-Ph-VO-Ph1-CN< 8t3H& (D)<l 3-Ph1-VO-Ph3-CN¥} 8}3H=(111)<] 0d1-Cy-Ph3-
CNoz x38lsto 2 A ZAE No.5(AAd5)E A2k, A A5 M5(H|ad5) T2 4-Ph-VO-Ph1-CN %
3-Cy-Ph-CN< 3}3+& (D¢l 3-Ph1-VO-Ph3-CN % 5-Ph3-VO-Ph3-CN, 3g&(1D¢! 1d1-Cy-Ph1-CN ¥ 3}3+&
(V)8! 0d1-Cy-Cy-Phl1-F& ]33l o 2 » A=
STN-LCD ¥ #te] 2% o7t 53 /MAdso] S st &3, #8 2%t a3 o Ay 24

& MoKt A A=

92 Felstsie.

2AE

No.6(& A e6)S AZskAtt. 1 Ax}, A5 g A A 469]

e 2
L e T A 2k R Tk fERE Sl AT oRM, ARS-E R Mol EA] F917F A E
STN-LCDE Attt webA], 2 @i o] STN-LCD= AR 2R flellM 3A] 5ol A2 dash 34 #4915 zhath
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