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Z-RAXBARHE

The invention relates to a liquid-crystalline medium based on a mixture of
polar compounds having a negative dielectric anisotropy which contains at
least one self-aligning additive, especially at least one additive selected
from the group of the compounds of the formula |A to ID

& L

L2

. COR o renon e
R " .

(CH,),,OH IC

L N
1D X
0T 020 I
. Lz .

in which

R R'8, R'C, L2 R', Ring |, u, v, W, X, ¥, z and m have the meanings
indicated in Claim 4

and to the use thereof for an active-matrix display, in particular based on
the VA, PSA and PS-VA effect in LC displays.
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Properties of Liquid Crystals ; (1997 & 11 B AR * Merck
KGaA, Germany) ¥ A il £ 47 R & » B A N20CZ R K -
R A K

Ha ko BRAANTARBKITFERGAHNIRESY
(RS HMIEMSG)
Ml: @ EBRAEY

CY-3-02 15.00% AEE[C] 75.4
CY-5-02 6.00% An [589 nm, 20°C]:  0.1077
CCY-3-02 3.00% Ag [1 kHz, 20°C] : 3.0
CLY-3-02 8.00% g [1 kHz, 20C] : 3.5
CPY-2-02 8.00% g, [1 kHz, 20C] : 6.5
CPY-3-02 8.00% K; [pN, 20°C] : 12.9
PYP-2-3 11.50% K; [pN, 20C] : 14.8
CC-3-V 35.50% v; [mPa-s, 20C] : 93
CCP-V-1 5.50% Vo [20C, V] : 2.35
M2: GFEBRLLY

CY-3-02 15.5% AEE[C] 75.1
CCY-3-03 8.0% An [589 nm, 20C] : 0.0980
CCY-4-02 10.0% Ae [1 kHz, 20°C] : 3.0
CPY-2-02 5.5% g [1 kHz, 20C] : 3.4
CPY-3-02 11.5% g, [1kHz, 20°C] - 6.4
CCH-34 9.25% K; [pN, 20C] : 13.1
CCH-23 24.5% K; [pN, 20C] : 13.3
PYP-2-3 8.75% v; [mPa-s, 20C] : 113
PCH-301 7.0% Vo [20°C, V] ¢ 2.22
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3AaRERRLY

CC-3-V
CCH-501
CCY-3-02
CCY-3-03
CPY-2-02
CPY-3-02
CY-3-02
PY-3-02
PCH-301

37.50%
2.00%
12.00%
6.50%
12.00%
10.00%
2.00%
16.00%
2.00%

4: QI EHRALY

CY-3-02
CY-5-02
CCY-3-02
CPY-3-02
PYP-2-3
CLY-3-02
CCP-3-3
CCH-34
CCH-23

18.00%
10.00%
7.00%
9.00%
5.00%
8.00%
17.00%
4.00%
22.00%

S5: A aRAY

CY-3-04
CCY-3-02
CCY-3-03
CPY-2-02
CPY-3-02
CCY-3-1
CCH-34
CCH-35
PCH-53

165505.doc

14.00%
9.00%
9.00%

10.00%

10.00%
8.00%
9.00%
6.00%

10.00%

AFE[C]:

An [589 nm, 20°C] :
Ae [1 kHz, 20C] :
& [1 kHz, 20°C] :
e, [1kHz, 20C] :
K, [pN, 20°C] :

K; [pN, 20C] :

v [mPa-s, 20C] :
Vo [20°C, V] :

AFE[C]:

An [589 nm, 20°C] :

Ae [1kHz, 20C]
g [1 kHz, 20C] :
e, [1 kHz, 20°C] :
K, [pN, 20°C] :
K; [pN, 20C] :

71 [mPa-s, 20°C] :
Vo [20°C, V]

AFE[C]:

An [589 nm, 20°C] :

Ae [1 kHz, 20°C] :
& [1 kHz, 20C] :
g, [1 kHz, 20C] :
K, [pN, 207C] :
K, [pN, 20°C] :

Y1 [mPa-s, 20°C] :
Vo [20°C, V] ¢

-135-

75.4
0.1034
-3.3
3.6
6.9
134
15.0
95
2.24

80.6
0.0948
-3.1
3.4

6.5
14.8
16.0
122
2.37

80.0
0.0900
-3.3
3.4
6.7
15.1
14.6
135
2.23

Y
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CCH-301 6.00%

CCH-308 9.00%

M6: @5 £ RA4Y

CY-3-02 18.00% BFE[TC]: 74.5

CPY-2-02 10.00% An [589 nm, 20°C] :  0.1021

CPY-3-02 10.00% Ag[1kHz,20C]:  -3.1

CCY-3-02 9.00% g [1 kHz, 20°C] : 3.5

CCY-4-02 4.00% e, [1 kHz, 20C] : 6.6

CC-3-V 40.00% K; [pN, 20C] : 12.7

PYP-2-3 9.00% K3 [pN, 20C] : 14.7
Y1 [mPa-s, 20C] : 86
Vo [20°C, V] : 2.29

% 4 1

BAEASMI(15%) KW ERFILC-RAHM2E - M FR
Sy Eie BHE K E " B B A (alignment-free) ; B R E
% (B Edd pmo TOTHAR GEAKL  BiiLE 4
BERAOAR)T °

LC-ReoMmBarMHENRIRA @A 4 F A (homeotropic
vertica )2 & - LA H A ETOC/HMEE > BB VA-EALT
ORI OVZ M THEWM#K - FEEXRBAEAFEABATWHR -

EhERA Bt DIET B BENAc<OBRFAXG
z#H4A PVA-MVAREWBEMBFARNTNABEE RO E
(B4 » BPIEH) -

K#1Pa): RHI1ZRAHR LM

BTRETEDRM-1(03%) A w ZERH 12/ FILC-R &
Wy o A RAMHEILL EHEAE "TEA, ARE
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A(BREdAd~4 pm> ITOEHR AN HE AR L 8414 R - B
BEQGQRIF -
LC-ReYBrHHENRAKRELASE G #H F H (homeotropic
vertica D)€ & - A G A BFVA-E A EAALEREAEZTE
Bi#% » AUVA KR E % E (15 min, 100 mW/cm?) - T % 4
MAEHREL, BRAALEFABERAFIUARELL BRAHZ
BT REE - FFEFPSA-VA-E AT £0£30 VX R 7T i# 3b
Mk REASBTTAR VHEFUHAARLRSAS AL
k5 %2 ° T & Aw # 4w Irganox 1076 (Ciba Specialty Chemicals)
EAR B (H 4 0.001%) UH LB ERS - £ RAHMT
ERAUV-RILBEAE R A LERAYHZHE P 340 nm4, 1
BEB)-
HhERAFELELAHIERM- 12840 % 5 0B » AR
Ae<0 & H £ h 2 484 > PSA -~ PS-VAR X 46 8 1 B 7= #
WMABERBRAE -
X#1PDb): RHI1Z RS BB R
BT HEAMNAEHRM-1703%)F w2 K # 12 & FLC-R
MY c BHABFRADHEL REAXLE "TE£E8EA , AR
EA(BREI4 ym ITOE BN REARKRLE » £416E
BREROE)Y - RETH IPat T EARLITRE -
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RAIR2Y R ELEBEAO S B (LESHIEI)EA<OZ £ 8
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%1
. 2/
&) 1t 44 (wt.%) EY Tyt
2 M1 FH/IR
3 M3 FTH/R
4 1(1.5%) M4 FH/R
5 M5 FH/R
6 M6 FH/R
7 M1 TH/R
8 2 (0.7%) M5 FH/R
9 M6 FH/IR
10 . M2 FH/R
11 3(2.0%) M5 FTH/R
12 4 (2.0%) MS TFH/R
13 5 (2.0%) M5 TH/R
14 6 (2.0%) M5 F#H/R
15 7 (2.0%) M5 FH/R
16 8 (2.0%) MS TH/R
17 9 (2.0%) M5 TH/IR
%2
ea# . $1PSA /PS-VA#g
x 1 (Wt.%) ¥ | RMWt%) 5
2P a) Ml | RM-1 (0.3%) d
3P a) M3 | RM-1 (0.3%) z
3Pb) 1(1.5%) M3 | RM-17(0.3%) z
4P a) M4 | RM-1 (0.3%) z
6P a) M6 | RM-1 (0.3%) £
7P a) 2 (0.7%) Ml | RM-1 (0.3%) z
10P a) . M2 | RM-1 (0.3%) £
10P b) 3(2.0%) M2 | RM-17 (0.3%) z
EREHEL B

BRARAMZTERAH Z2(VHR)ECCFL(A R & & £ &)
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FARBRAZEESFM(E S £ F1000 h)sy 21t - VHRE 44
££60 HzF £ 4% & A7 100C F 4 45 minfk 2 4% -

R3ZTBRTEMHPIZ E A (o AN (H ) PVA~ MVAR
PS-VA)$1 £ Pl B L (AN EH1Z2TP a)2 R A 4 )X M &
2

FHPIZ B (B BEd~6 pm ITOE &M H SR8 LKL -
SE-5S61% A X q#ERR)AELA ETHRASH(EHERM-1
RM-17 th R ERHBEIL)M AR B BMibeth -
#£Plz 8 L(B Ed~6 um)tk 4 T # 1~ 1P a) R 1P b) ¥ # 47
B o

THEMEAL  ABTURFEFRAGDBLETLAHE N
T TR THAHREENRPI (B8 B)MAe<0ORESH X &
BT EHREM LAY

%3
VHR (5 min, 100°C, 6 Hz)
&l\gz LXel 0 3‘1;4 1RM 1 (gg]gﬁl)l)
- +0.3% - 3% -
58 44 64 P sse1r | FITOE | o opsserr AITO L
. vap | (RPD (VA-PI) (&PD)

Z 3 96.2 97.8 98.8 98.1
UV-B (15 min,
100 mW/cm?, 340 | % B4t 4 B4k 96.0 98.2
nm;g & %)
168 h, CCFL 91.0 91.2 92.7 96.0
500 h, CCFL 89.4 90.8 789 94.4
1000 h, CCFL 85.6 89.9 724 93.3
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%4
VHR (5 min, 100°C, 6 Hz)
M2 K #I1P a)
+0.3% RM-1 (0.3% RM-1)
R B I £ SE-5561.1 AITOL
(VA-PI) (&P

Z BT 99.0 97.7

UV- B 416 (15 min, 100

mW/cm?, 340 nm;& & %) 98.5 990

168 h, CCFL 96.9 98.4

500 h, CCFL 97.0 98.0

1000 h, CCFL 95.8 97.0
%5

VHR (5 min, 100°C, 6 Hz)
M3 K 413Pb)
M3 x 113 o o
e ESE-5561 | AITOE +0.3% RM-17 | (0.3% RM-17)
L (VA-PT) &PI . SE-5561 L AITOL
(#PD) (VA-PT) (&P)

Z AT 92.0 94.6 97.0 93.7

UV-E1t(15 min,

100 mW/cm?, 340 | % B4t * El4t 91.9 92.9

nmig & %)

168 h, CCFL 88.4 94.0 81.3 84.6

500 h, CCFL 82.8 93.9 75.9 83.7

1000 h, CCFL 71.8 93.4 70.4 80.4
%6

VHR (5 min, 100°C, 6 Hz)
M4 %1514
B3 44 65 74 #SE-5561 & ZAITO L
(VA-PI) (#&P])
Z A 97.8 97.1
168 h, CCFL 93.8 94.7
500 h, CCFL 93.4 95.8
1000 h, CCFL 92.4 95.3
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k7
VHR (5 min, 100°C, 6 Hz)
Mé6 % 76P a)
M6 %4516 . X
#5405 B #SE-5561 | £ITO L + 0.3% RM-1 (0.3% RM-1)
L (VA-PI) (&PT) 4£SE-5561 1 A£ITO L
(VA-PI) (,ﬁ,&PI)

Z AT 972 96.6 98.5 96.6
UV-B1t(15 min,
100 mW/em?, 340 | %k ElL % B4t 95.9 96.6
nmig % %)

168 h, CCFL 93.0 954 92.0 94.6

500 h, CCFL 87.1 929 86.3 93.1
1000 h, CCFL 78.6 90.1 84.8 90.5
M7: G5 XBILA5W
CY-3-04 12.00% BFE[C] 86
CY-5-02 10.00% An [589 nm, 20C]:  0.1096
CY-5-04 8.00% Ae [1 kHz,20C] - -5.0
CCY-3-02 8.00% g [1 kHz, 20C] : 3.8
CCY-4-02 7.00% g, [1 kHz, 20°C] : 6.5
CCY-5-02 6.00% K, [pN, 20C] : 14.7
CCY-2-1 8.00% K; [pN, 20°C] : 16.0
CCY-3-1 7.00% v, [mPa-s, 20C] : 250
CPY-2-02 9.00% Vo [20°C, V] : 1.90
CPY-3-02 9.00%
BCH-32 6.00%
PCH-53 10.00%
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WAL A HMIARM-1A FTH EEAMWEGFLC-RA4 M

M7 ¥
K6 [ 6oHwt%) | 28 [ RM (wt.%) R &k
18 1(1.0%) | M7 | RM-1(0.3%) FH/E
19 1(15%) | M7 | RM-1(0.3%) FH/IZ
20 1(2.5%) | M7 | RM-1(0.3%) EFH/IZ

ERFEEHLIPa)RIPOHRRHRFR -
M8: Qs XRREY

CY-3-02
CCY-4-02
CCY-5-02
CPY-2-02
CPY-3-02
CCH-34
CCH-23
PYP-2-3
PYP-2-4

PCH-301

BILSHMIRARM-1X FTH EEHMERFLC-RE&H

15.00%

9.50%

5.00%

9.00%

9.00%

9.00%

22.00%

7.00%

7.50%

7.00%

BEFE[C]: 75.5
An [589 nm, 20C]:  0.1075
Ae [l kHz,20C]:  -3.0

g [1kHz, 20C]: 3.5

e [LkHz,20C]: 65

K, [pN, 20°C] : 12.9
K; [pN, 20C] 13.0
Y1 [mPa-s, 20C] : 115
Vo [20C, V] ¢ 2.20

M8 ¢
x s wt%) | £48 | RM(wt.%) AoTLIR7E: Y3
21 1 (3.0%) M8 | RM-1(0.2%) FH/R
22 1(2.5%) M8 | RM-1(0.2%) FE/R

BAHRBEEHLIIPARIPOHREHB AR o

165505.doc
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MIO: @B EREL DY

CY-3-04 14.00% AFE[TC]: 80
CCY-3-02 9.00% An [589nm, 20C] *  0.0901
CCY-3-03 9.00% Ae [1kHz, 20C]:  -3.3
CPY-2-02 10.00% g [1 kHz, 20C] : 3.4
CPY-3-02 10.00% e, [1 kHz, 20C] : 6.7
CCY-3-1 8.00% K, [pN, 20C] 15.1
CCH-34 9.00% K; [pN, 20C] 14.6
CCH-35 6.00% v1 [mPa-s, 20°C] : 135
PCH-53 10.00% Vo [20C, V] 2.23
CCH-301 6.00%

CCH-303 9.00%

# ARG SAMB(FIOEIGE)RARABT AR EMNR &R & B
(RM-1 ~ RM-17 ~ RM-25)A F % iR E & w £ & 7 LC-R &

# M9 ¢
T 14 (wt.%) EX 4 RM(wt.%) 6/ ik
23 10 (1.5%) M9 RM-1 (0.3%) FH/R
24 11 (2.0%) M9 RM-1 (0.3%) TH/R
25 12 (2.0%) M9 RM-1 (0.3%) FH/R
26 13 (2.0%) M9 RM-1 (0.3%) FH/R
27 14 (2.0%) M9 RM-1 (0.3%) FH/Z
28 15 (2.0%) M9 RM-1 (0.3%) FH/Z
29 16 (2.0%) M9 RM-1 (0.3%) FH/R
30 10 (1.5%) M9 RM-17 (0.3%) FH/IR
31 11 (2.0%) M9 RM-17 (0.3%) TH/R
32 12 (2.0%) M9 RM-17 (0.3%) FH/E
33 13 (2.0%) M9 RM-17 (0.3%) TFH/IR
34 14 (2.0%) M9 RM-17 (0.3%) FH/Z
35 15 (2.0%) M9 RM-17 (0.3%) FH/R
36 16 (2.0%) M9 RM-17 (0.3%) FH/Z
37 10 (1.5%) M9 RM-25 (0.3%) FH/R
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38 11 (2.0%) M9 RM-25 (0.3%) FH/R
39 12 (2.0%) M9 RM-25 (0.3%) FH/R
40 13 (2.0%) M9 RM-25 (0.3%) FH/R
41 14 (2.0%) M9 RM-25 (0.3%) FH/Z
42 15 (2.0%) M9 RM-25 (0.3%) FH/R
43 16 (2.0%) M9 RM-25 (0.3%) FA/R
44 10 (1.5%) M9 FH/R
45 11 (2.0%) M9 FH/R
46 12 (2.0%) M9 FH/Z
47 13 (2.0%) M9 FH/A
48 14 (2.0%) M9 FH/IR
49 15 (2.0%) M9 FH/R
50 16 (2.0%) M9 FH/IR

THRERXHLIIPARIPOHREBERHAEL -
MIO: @ TMRED

CY-3-02 15.00% BEFE[TC] - 74.7
CY-5-02 6.50% An [589 nm, 20°C]:  0.1082
CCY-3-02 11.00% Ag[1kHz, 20C]:  -3.0
CPY-2-02 5.50% g [1 kHz, 20°C] 3.6
CPY-3-02 10.50% gy [1 kHz, 20C] : 6.6
CC-3-V 28.50% K; [pN, 20C] 12.9
CC-3-V1 10.00% K; [pN, 20C] 15.7
PYP-2-3 12.50% 11 [mPa-s, 20°C] : 97
PPGU-3-F 0.50% Vo [20C, V] ¢ 2.42

BIAEASMIBRARM-17TL FH EEHKMWEG HLC-R A5 W

M10 P
X5 | eAHwt%) | 28| RMwt%) 6 /T iniat
51 1(20%) | M10| RM-1(0.4%) FH/R
52 1(25%) | MIO| RM-1(0.4%) /R
53 1(3.0%) |MI0O| RM-1(0.4%) FE/R

EARBEEH] IPaRIPO)R B & RF L o
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RA-RBER'C 48 % Bk & - AAF1Z 158

RlD

CRFzRAZRALS B4 A¥ > %R
Mtz— %5 ECHARTS A RLE Lk
OB FHBFEEREZF A &-C=C--
-CF,0- + -CH=CH- + -~ K-~ -0- »
-CO-0-~ -0-CO-#%R BAHHHF »—R5%
BHR FTHL&AHFHR

H f % A41Z1SHCATZRAKKA
o5 Av > BHELABR P - &K F5MECH
AR TAEAKLBEIHWANFEORFHLERALSE
# # 2 ¥ X & -C=C- + -CF,0- + -CH=CH- -
-C0O-0- ~» -0-CO-+ -+ O -0-% & >
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Llile
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w—t
)

O

T

1A-1
RM‘<E>—<E>—CHZCH20H IA-3
R"‘—@-—@-cmwzcr{,on 1A-4
R1A‘<E>—<E>—CHZCH20HZCH20H IA-5
R’L<E>—<E>~CH,CHZCH,CH20H20H IA-6
1A .
1A
R CHZCHon IA-9
R'CHZCHchon 1A-10
R1CH20H20H20H20H IA-11
R‘CHZCHchZCHZCHZOH 1A-12
F
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x—.
>
- ;.‘1

CH,CH,OH IA-15

m—l
>
m

R'CH2CHchzOH lA-16
F
R'CHchaCHZCHon IA-17
F
R‘CH2CHZCH2CH20H 1A-18
F
1A
F
F
1A
F
F
R' CH,CH,OH
20 1A-21
- F
F
1A
R CHchZCHZOH A.22
F
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R’CHZCHZOH IA-33
R’CHZCHchZOH 1A-34
R'CHchZCHchZOH IA-35
R1CH20H20H20HZCH20H IA-36

F
F

F
!

1A
F
R'CHZCHZCHon IA-40
F
R1CHZCHZCH20H20H 1A-41

F
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CH,CH,CH,CH,OH

R'™ IB-11

. CH,CH,CH,CH,CH,OH

R 1B-12
OH

RS IB-13
CH,OH

R™ IB-14
CH,CH,0H

R IB-15
CH,CH,CH,OH

R IB-16
CH,CH,CH,CH,0H

R™ IB-17

. CH,CH,CH,CH,CH,0H

R IB-18.

R’CH.‘,OH IC-2

R1CHZCH20H Ic-3
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m—.
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M

F
1C
F
R1CH20H20H IC-9
F
R1CHch20H20H IC-10
F
R1CHZCHZCH20H20H IC-11
F
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