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The present invention relates to liquid-crystalline media comprising - one or more compounds selected

from the group of compounds of formulae I, 1T and III,
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in which the parameters have the meaning indicated in Claim 1, and to components comprising these

media for high-frequency technology, in particular phase shifters and microwave array antennas.
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imae WEE BE8% | n.(20°C, 589.3 nm) = tbd.
1 GGP-3-S 8.0 |An(20°C, 589.3 nm) = tbd.
2 PGG-3-S 12.0 | &1 (20T, 1kHz) = 26.7
3  PGU-3-S 120 | As(20°C, 1 kHz) - 51
4 PVG-3-S 6.0 ki1 20°C)/pN 17.7
5 PVG-4-S 18.0 | ks3(20C)/pN 15.7
6 PTG-3-S 100 | Vo(20C)/V 0.96
7 PTG-5-S 18.0 71 (20C)/mPa- s = 698
8 PTU-3-S 10.0 | tandema(20°C,19GHz) = 0.0189
9 PPTU-4-S 6.0 |1(20°C,19GHz) = 0336

z 100.0 | n(20°C, 19 GHz) = 179
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5 M-5 PTPI(c3)TU-4-F 5.0 95.0
6 M-6 PTPI(2)WU-6-F 10.0 90.0
7 M.7 PTPI(2)GU-4-F 10.0 90.0
8 M-8 PTG(c3)TU-4-F 5.0 95.0
9 M-9 PTN(1,4)TP-3-F 5.0 95.0
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=yl wBEY TN,I) An €l Ae

IR R /I'C

4 M-4 98 tb.d. 26.7 21.5

5 M-5 98 tb.d. 26.1 20.9

6 M-6 90 tb.d. 26.0 21.0

7 M.7 102 tb.d. 27.0 21.9

8 M-8 93.9 t.b.d. 27.0 21.8

9 M-9 99.5 tb.d. 25.9 20.9
HEE o tbad. R

YIEEMEEI ) —f 711 (207C)

g6 SR 1 ki /pN ki3 / pN Vo /V

LR - o

4 M-4 241 17.7 15.7 0.96

5 M-5 254 15.1 14.6 0.90

6 M-6 272 15.8 15.8 0.91

7 M.7 319 16.0 16.9 0.90

8 M-8 257 15.8 15.0 0.90

9 M-9 273 18.2 15.9 0.99

YIFBMETI > f451 (20°C » 19 GHz)

=gl SEEY € €l tan 8, ., tan 8 ,,

Ik &

4 M-4 3.74 2.49 0.0189 0.0091

5 M-5 3.68 2.48 0.0177 0.0088

6 M-6 3.67 2.49 0.0174 0.0084

7 M.7 3.68 2.48 0.0170 0.0082

8 M-8 3.70 2.49 0.0180 0.0088

9 M-9 3.73 2.49 0.0175 0.0085

YIEEMEBIV > fCEI(20°C » 19 GHz)

=gl BEY tan o, Te: n

o &Rk -

4 M-4 0.0189 0.336 17.8

5 M-5 0.0177 0.326 18.4

6 M-6 0.0174 0.323 18.6
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7 M.7 0.0170 0.327 19.3
8 M-8 0.0180 0.327 18.1
9 M-9 0.0175 0.332 19.0

LERCVIIFEERRMEGERNZERY  FE
PMWIEB AN Z A SFRENRLCZ RETTHF -

MEBFITZHMEELHREHIZIZREY - LS ERE
BENERLCENZIAEESYETEUCHRZHE - BES2)
HHNEZEBEREREZEFEHRZEE -

T HI10

NERFAANTRPERZHMEEE 2 KRR
L —RYEMNEREFEI GHz T 2 e 2 BE

4HAK YiEEME

L&Y p=1i:4

W 5% EE% |TN,D)/ C = 1265

1 PU-3-S 10.0 n4(20°C,589.3 nm) = tb.d.

2 PTU-3-S 10.0 An(20°C,589.3 nm) = tb.d.

3 PTU-5-S 10.0 €(20C, 1 kHz) = 271

4 CGU-2-8 10.0 Ag(20°C, 1 kHz) = 45

5 CGU-3-S 10.0 71(20C)/ mPa - s = 299

6 CGU-4-S 10.0 k; (20°C)/pN = 148

7 CGU-5-S 10.0 k3 /k; (20C) = 143

8 PGU-3-S 16.0 Vo (20C)/V = 0.86

9 PPTU-4-S 7.0 &1 (20°C, 19 GHz) = 236

10  PPTU-5-S 7.0 €11 (20°C, 19 GHz) = 3.44

p) 100.0 tan ;) (20°C, 19 GHz) = 0.0116
tan 8. || (20°C, 19 GHz) = 0.0064
1(20°C, 19 GHz) = 0315
1 (20°C, 19 GHz) = 272
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1 PU-3-S 10.0 n,(20°C,589.3 nm) = tbd.
2 PTU-3-S 10.0 An(20°C,589.3 nm) = tb.d.
3 PTU-5-S 10.0 g(20°C, 1 kHz) = 269
4 CGU-2-S 20.0 Ag(207C, 1 kHz) = 47
5 CGU-4-S 20.0 71 (20°C) /mPa - s = 287
6 PGU-3-S 16.0 k, 20°C)/pN = 14.0
7 PPTU-4-S 7.0 ks / ki (20CC) = 139
8 PPTU-5-S 7.0 Vo (20°C)/V = (.84
|z 100.0 &, (20°C, 19 GHz) = 236
g1 (20°C, 19 GHz) = 342
tan 8, (20°C, 19 GHz) = 0.0116
tan ;.|| (20°C, 19 GHz) = 0.0066
1(20°C, 19 GHz) = 0.310
n{(20°C, 19 GHz) = 26.7
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4HEK, YEMNE
=] p1i
mE R EE% |[TN,D/ TC = tbd.
1 PU-3-S 14.0 n,(20°C,589.3 nm) = tb.d.
2 PTU-3-S 14.0 An(20°C,589.3 nm) = tb.d.
3 CGU-2-S 20.0 &i(20°C, 1 kHz) = tbd.
4  CGU4S 200 Ae(20°C, 1 kHz) = tbd.
5 PGU-3-S 18.0 71 (20C)/mPa - s = tbd.
6 PPTU-4-S 7.0 k) (20°C)/pN = tbd.
7 PPTU-5-S 7.0 ks /k; (20°C) = tbd.
z 100.0 Vo (20C)/V = tb.d
& (20°C, 19 GHz) = tb.d.
&1 (20°C, 19 GHz) = tbh.d.
tan 8, (20°C, 19 GHz) = tb.d.
tan 8| | (20C, 19 GHz) = tbd.
T(20°C, 19 GHz) = tbd.
1 (20°C, 19 GHz) = tb.d.
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1 PU-3-S 8.0 n,(20°C,589.3 nm) = tb.d.
) PVG-4-S 8.0 An(20°C,589.3 nm) = tbd.
3 PVG-5-S 8.0 g(20°C, 1 kHz) = 262
4 PTU-3-S 8.0 Ag(207C, 1 kHz) = 46
5 PTU-5-S 8.0 v1 (20°C)/ mPa - s = 208
6 CGU-3-S 10.0 k; (20C)/pN = 16.0
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7 CGU-4-S 10.0 k3 /k; (20C) = 131

8 CGU-5-S 10.0 Vo (20C)/V = 091

9 PGU-3-S 16.0 &, (20°C, 19 GHz) = 236

9 PPTU-4-S 7.0 €11 (20C, 19 GHz) = 348

11 PPTU-5-S 7.0 tan 8¢, (20C, 19 GHz) = 0.0121

by 100.0 tan §; || (20°C, 19 GHz) = 0.0067
7(20°C, 19 GHz) = 0.321
1 (20°C, 19 GHz) = 265
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1 PU-3-S 80 n,(20°C,589.3 nm) = tb.d.
2 PVG-4-S 8.0 An(20°C,589.3 nm) = tbd.
3 PVG-5-S 8.0 £(20°C, 1 kHz) = 262
4 PTU-3-S 8.0 Ae(20°C, 1 kHz) - 46
5 PTU-5-S 8.0 71 (20°C) /mPa - s = 311
6 CGU-4-S 15.0 ki 20C)/pN = 16.2
7 CGU-5-S 15.0 ks / ki (20CC) = 128
8 PGU-3-S 16.0 Vo 20°C)/V = 091
9 PPTU-4-S 7.0 &1 (20°C, 19 GHz) = 237
10  PPTU-5-S 7.0 €11 (20C, 19 GHz) = 348
) 100.0 tan 8. (20°C, 19 GHz) = 0.0120
tand..|| (20°C, 19 GHz) = 0.0066
1(20°C, 19 GHz) = 0318
1 (207C, 19 GHz) = 262
B tbd. B -
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1 PU-3-S 10.0 n,(207C,589.3 nm) = tbd.

2 PTU-3-S 10.0 An(207C,589.3 nm) = tb.d.

3 PTU-5-S 10.0 g(20°C, 1 kHz) = 274

4 CGU-2-S 14.0 Ag(20°C, 1 kHz) = 46

5 CGU-3-S 13.0 v1 (20C)/mPa - s = 297

6 CGU-4-S 13.0 ki (20C)/ = 145

7 PGU-3-S 16.0 k; /k; (20°C) = 145

8 PPTU-4-S 7.0 Vo (20C)/V = (.84

9 PPTU-5-S 7.0 &, (20C, 19 GHz) = 236

) 100.0 g1 (20°C, 19 GHz) = 344
tan 8, (20°C, 19 GHz) = 0.0115
tan 8¢ || (20C, 19 GHz) = 0.0065
1(20°C, 19 GHz) = 0.313
n (20°C, 19 GHz) = 272
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(3]

The present invention relates to liquid-crystaliine media comprising

- one or more compounds selected from the group of compounds of
formulae |, 1l and i1,

. |
- R - NCS

2 21 L
- R Z NCS

3 31 32 1l
- R z Z NCS
in which the parameters have the meaning indicated in Claim 1, and to

components comprising these media for high-frequency technology, in
particular phase shifters and microwave array antennas.
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