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

and - one or more compounds selected from the group of compounds of formulae I, II and 111,
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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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1 PPTUI-3-2 20.0 An(20°C,589.3 nm) = 0.335

2 PPTUI-3-4 36.0 Ae(20°C, 1 kHz) = 4.6

3 GGP-3-CL 10.0 71 20°C) = 746 mPa-s
4  GGP-5-CL 20.0 tan 8., (20°C, 19 GHz) = 0.0143

5  CPGP-52 7.0 tan 8. || (20C, 19 GHz) = 0.0038

6  CPGP-5-3 7.0 1(20°C, 19 GHz) = (.252

v 100.0 |n(20C, 19 GHz) = 176

WEEYWBRARBEEETZER  RBEMSHARBEMW)E
FZBESNENRLCZREITMH - AEAIL.1K12MEEE > LESYH
IR 5 F R FERF ] -

HH1.1%1.2

REEAC- IR - AZMOZE—FFRANE—REZA
tRFPFREEAHTPZ &EHZ FHEBHEES-2011 -

H—EBER BAZMODZIE—FF 2 AM0.05% S-2011 K
0.20% S-2011 -

WEAR/RESYRBEM-1LIEKM-12 - §ZMBRSYSEBERE
BEEHPI ABMEZEZR FITEAKRBEERNAAETT - MRE
TTEAES0 pmZ BT - '

R1: FIARESYZER

Mt C-1 S-2011

=4 RV
ki BE  BE%
C-1 100.00 0.00

1.1 99.95 0.05

1.2 99.80 0.20
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R2:FMRESYZVMESREG20TT)

N=%Z C-1 M-1.1 M-1.2
e (]

T(N,I)/ C 173 tb.d. tb.d.
An(20°C,589.3 nm) | 0.335 tb.d. tb.d.
Ag(20°C, 1 kHz) 4.6 t.b.d. tb.d.
71(20C)/mPa-s | 746 tb.d. t.b.d.
Vo/ V tb.d. t.b.d. tb.d.
s 0 tb.d. : FHIE

50 umBIABEITTF Z Vo 0 EXHTHE -
RI: FIARECHZIMER BN ERBE (20T T)

NEy=%7) C-1 M-1.1 M-1.2
HE 18
tan 8.1 (20C, 19 GHz) |0.0143 | tbd. tb.d.
tan &, || (20°C, 19 GHz) | 0.0038 | t.b.d. tb.d.
1(20°C, 19 GHz) 0.252 tb.d. tb.d.
n(20°C, 19 GHz) 17.6 t.b.d. t.b.d.
Ton/ IS tb.d. t.b.d. tb.d.
Tofr/ MS t.b.d. 320 230
Toum / MS t.b.d. t.b.d. t.b.d.
i tbd : FHIER
n.a. - ~A@EH -

ZMERGYBESEERMEGSESZER FEMS AR
MW E P ZBHBRERLCZ RETTH - B4 BEFILIK
12f0E > R FREGVAREBHRER - THEEZBR/ NRERRHE - #M-
LI B EBEREZFHLEMZIESYM-1.2BFEEZFYUR
ZRETER -

VBB EGEERANFITEACEEEEREFSO pmZ E TR
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R BT ZHERENR20-30 VEERN ZEEERE T FHDMS 301
£ /% 52 (Autronic Melcher, Germany)3& il 5 -

B2 B ] 25T (7 i ol T 23 ol e S 9 R A 3 OB A B 10% 28 1% 90% iy
BEZHEHEH R ZIRA -

Ton = t(10%) - 1(90%)

Tosr = 1(90%) - t(10%)
TR 1.3E1.6

BXREUFEREWC-IEEE T8y -
RARME—REZFHEELFHES-5011 HTP -

S—EBER HMEZWMHPZIE—EFPSHARINM01% ~ 0.3% -
0.5%51.0% $-2011 -

WiERS RS YBIEM-13EM-1.6 - IfK & UERSYIE ML E
Az PERE -

R4 FIARBREZHBK

Azt —&E+H

kL C-1 S-2011

=4 SRETIEERK

R RE / BE%

C-1 100.00 0.00

1.3 99.90 0.10

1.4 99.70 0.30

1.5 99.50 0.50

1.6 99.00 1.00

RS FARBEYM 2 YWEEE G 20CT)

V=R C-1 M-13" |[M-14 |[M-1.5 |M-16
B 18

TN,I)/ °C 172.7* |172.6 |172.3 |[172.1 |171.5
An(20°C,589.3nm) | 0.335 |tbd. |tbd. |tbd. |tb.d.
Ag(20°C,1kHz) |46 tbd. |tb.d. tb.d. t.b.d.
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BEH1.7£1.10
BREFERSDC-IEBXRE RN - BRZ B 28—
PRME-REZOELRFRFRAABEEEHTPZ EEKERSENF

71 20C) /mPa-s | 746 tb.d. t.b.d. tb.d. tb.d.
Vo/ V tbd. |tbd. [tbd |tbd |tb.d.
i YN ILEEFEN

t.b.d. @ FFHIE
50 umBIHEB TP LIV, ETFRAL -
R6 - FTHARREY)Z WUR R B K ER B (72 20C T)

NE=%t) C-1*  |[M-13 |M-14 [M-1.5 |[M-1.6
(6= B

tan 8,1 (20°C, 19 GHz) | 0.0136* | 0.0138 | 0.0103 | 0.0107 | 0.0108
tan &, | (20C, 19 GHz) | 0.0038* | tb.d. |tb.d. [tbd. |tb.d.
1(20°C, 19 GHz) 0.247* 10.245 [tbd. [tbd. |tbd.
1 (20°C, 19 GHz) 18.2* [17.8 |tbd. |tbd. |tbd.
Ton / IS tbd. |tbd. |tbd. |tbd. |tb.d.
Tog/ MS tbd. (320 1230 |tbd. |tb.d.
Toum / IS tbd. |[tbd [tbd [tbd |tbd.
et %) HEEHREMN

tb.d : FFHIEH

n.a.. ~AEH -

Mt Z M BIRKE T MR 2 08 I0R T R

M2 HETIR-5011 (JR 2K H Merck KGaA) -
H—BER > BEZMOZIE—FFHAAMN0.1% - 0.3%
& 1.0% R-5011 -

MEM S REMEEM-1.72M-1.10 - 155 Z W R & ¥ 1E MUK

FER S ZHRE -
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R MARBEEYZHK

AL C-1 R-5011

Bl =R 1D

AR =_E I BE-%

C-1 100.00 0.00

1.7 99.90 0.10

1.8 99.70 0.30

1.9 99.50 0.50

1.10 99.00 1.00

=8 FIARBREMZEEEFH20C T)

NEr=gY C-1 M-1.7 |M-18 [M-19 |[M-1.10
HE B

TIN,I)/ °C 172.7*  |172.4 [1722 |172.1 |171.1
An(20°C,589.3nm) | 0335 [tbd. |tbd. |tbd. |[tb.d
Ae(20°C,1kHz) |4.6 tbd. |tbd. [tbd |tb.d
Y1 20°C) /mPa-s | 746 tbd. |[tbd. |tbd. |tbd
Vo/ V tb.d. tbd. |[tbd. |tbd. |tb.d
3 ) hEEHE

t.b.d. © FHE
S50 umBABHAEITF Z Vo EIFTEL -
R HFARBEUZIHMERBERRKERFE@E20CT)

=k C-1 M-17 |M-1.8 |[M-1.9 {M-1.10
HE (=]

tan J,., (20°C, 19 GHz) |0.0136* | 0.0106 | 0.0105 | 0.0105 | 0.0105
tan 3, || (20°C, 19 GHz) | 0.0038* | tb.d. |tbd. |tbd. |[tb.d.

t(20C, 19 GHz) 0.247* |tbd. |tbd. |tbd. |tb.d.

N (20°C, 19 GHz) 18.2* |tbd. [tbd. |tbd. |tb.d.

Ton / MS thd., [thd. [tbd. |tbd. |tb.d.

Tofr / S t.b.d. 320 230

Toum / MS t.b.d. tb.d. |tb.d
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HEE: N HEEHREN
t.b.d. @ fFHEH
a.: AR -

EREEBIIIEL6h— 4t MHZNBELRFHIERE >
360 R B T B A FR A -

AT > LEMEE R > R-5011 72 IEHTP(4£S.2011 2 B {H 2 45
& -At EEGEREZFHBEBIR- S0 AERFEEASHEHRE
REZS20NEEFHEHE - FRE—LMUE > B250.1% R-5011
ZABHEEEAFISY% S201 A B4 TFTHEZEE - B

W - MEFCIEGEENE202% R-50117 34 REERERER
EYM-1.7TEM-1.881H51.0% S-2011 7 B EYM-1.6 7 E T E
i e
EL B E 512
BEITHEE  RATEMNZIEEMe - RE-4-8EBE(RTE/ESCB
B K15 » Merck KGaA)#20C T 45 Hitan 8., = 0.026 Fn = 4.3 o
R10: R19 GHzR20C T B ZE®
=yl R Ag,y 8ert N
1 M-1 0.56 0.013 14.5
EbaE 5CB 0.026 4.3
H B2
HEEATERTRETERETEEZ RERSTIM-2
SHAR VTS
L&Y TN,D = 1701 C
1 GGP-3-CL  [10.0 |n.(207C, 589.3 nm) = 1.5267
2 GGP-5-CL  [20.0 |An(20°C, 589.3 nm) = 0.2918
3 PPTUI-3-2  |20.0
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4 PPTUI-3-4 (200 |¢ (20C, 1 kHz) = 78

5 PPTUI-4-4 |160 |Ae(20C, 1kHz) = 44

6 CPGP-5-2  |7.0

7 CPGP-5-3 |70  |1:1(20C) = 698 mPa - s
) 100.0

WEEYBEEEENRMEEETZER  FEMS ARMWVE
T ZBHBRERLCZRETTH -

HH3
NEEATITRTAEREMREREEZREREREYM-3 -
14 YiEEE
L&Y
Gt |EE T(N,D) = 1835 TC
1 GGP-3-CL  [10.0
2 GGP-5-CL  [19.0 |An(20°C, 589.3 nm) = 0.283
3 PPTUI-3-2 |18.0
4 PPTUI-3-4 |18.0 |&|; (20T, 1 kHz) = 80
5 PPTUI-4-4 |10.0 |Ae(20°C, 1kHz) = 35
6 PGIGP-3-5 |6.00
7 PPGU-3-F  [3.00 |v1(207) = 753 mPa - s
8 CPGP-5-2  |8.0
9 CPGP-5-3  |8.0
)y 100.0
WEREVBEBERMEERZER BSEMsSANRBHES -
B B4
HEAATERTHERERREEZESRECYM-4 -
4R VMR
=% T(N,]) > 200 C
1 GGP-3-CL 10.0
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2 GGP-5-CL 17.0
3 PPTUI-3-2 13.0
4 PPTUI-3-4 13.0
5 PPTUI-4-4 10.0
6 PPGU-3-F 3.0
7 PPGU-4-F 3.0
8 PPGU-V2-F 3.0
9 PGIGP-3-5 7.0
10 PGIGP-5-5 7.0
1 CPGP-5-2 7.0
12 CPGP-5-3 7.0
3 100.0

EREVBESEERMELREFZER  BEMSANRMWVE
hZBHEBEERLCZRETTHE -
T BIS

HREERFTRTIETERAMEEZRGEREYIM-S -

4B K /BEN N

=z T(N,I) = 1345 T
] GGP-3-F 10.0 |0 (20°C, 589.3 nm) = 1.8036

2 GGP-5-F 10.0 |An (20°C, 589.3 nm) = 0.2774

3 GGP-3-CL  [10.0

4 GGP-4-CL (200 |g)} (20CC, 1kHz) = 152

5 GGP-5-CL  |20.0 {Ae(20°C, 1kHz) = 102

6 GGP-6-CL  |10.0

7 GGPP-5-3  |[5.0 11 (20°C) = 758 mPa - s
8 PGGP-3-5  |5.0

9 PGGP-3-6  [5.0

10 |PGGP-5-3  |5.0

)y 100.0
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BEEYVBESEENRMLEERGTZER BEMS ARMVE
b7 BHBRNENRLCZRETH -

HHl6
HEAETEPHRETEREAMEE ZREREYM-6
4HAY YIEEEE
dv=x| TN, = 1347 TC
1 GGP-3-F 5.0 n, (20°C, 589.3 nm) = 1.7885
2 GGP-3-CL  [10.0 |An(20C, 589.3 nm) = 0.2640
3 GGP-4-CL  [10.0
4 GGP-5-CL  |150 ||| (20C, 1 kHz) = 88
5 GGP-5-3 200 |Ae(20C, 1 kHz) = 47
6 PGP-2-5 10.0
7 PGP-3-7 150 ({71 (20C) = 660 mPa - s
8 PGP-2-2V 10.0
9 PGGP-3-5 5.0
)> 100.0

EEYBESEERMEGEETZER  HEMS ARMVE
b7 BB HENLCZRETH

HH7

HERAETRPAETEREMEZBERESYM-T -
Elpy YRR
de=x7 T(N,I) = 1245 TC
1 GGP-3-CL  |10.0 |n.(20C, 589.3 nm) = 1.7951
2 GGP-4-CL  [20.0 |An(20°C, 589.3 nm) = 0.2709
3 GGP-5-CL  [20.0
4 GGP-6-CL  |100 |g| (20T, 1 kHz) = 11.6
5 GGP-5-3 250 |Ae(20°C, 1 kHz) = 68
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6 PGGP-3-5 |5.0

7 PGGP-3-6 5.0 71(20C) = 895 mPa - s
8 PGGP-5-3 5.0

)3 100.0

LWEGYBESEENMERESZER  HEMS ARMWVE
FZHHESBNENLCZ KRR TH -

B8
HERETRPHETREREEEZ RS EESYM-8 -

AHRK YEMNE

=%z TN,I) = 1845 C
ARt WS

1 GGP-3-CL 5.0

2 GGP-5-CL 19.0

3 PGU-7-F 2.0

4 PPTUI-3-2 18.0

5 PPTUI-3-4 18.0

6 PPTUI-4-4 10.0

7 PPGU-7-F 2.0

8 PGIGP-3-5 6.0

9 DPGU-3-F 2.0

10 DPGU-3-OT 2.0

11 CPGP-5-2 8.0

12 CPGP-5-3 8.0

)Y 100.0

#1130 GHz FEEYM-82 &

T/C &L €11 tan,,, |[tand;) |t n
9.47 2.51 2.92 0.0094 0.0035 0.140 15.0
19.67 2.51 2.92 0.0115 0.0041 0.139 12.1
30.07 249 2.94 0.0135 0.0046 0.152 11.2
40.52 244 2.96 0.0169 0.0046 0.175 10.3
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50.17 2.36 2.96 0.0214 0.0050 0.204 9.48
59.99 2.34 294 0.0246 0.0056 0.204 8.24
70.41 2.34 293 0.0276 0.0061 0.199 7.22
79.74 2.35 291 0.0291 0.0067 0.195 6.69
84.52 2.35 2.91 0.0295 0.0071 0.192 6.51

5 R20C T MTHRFEHANEEES © Mg,y =251 7 tan 8., =
0.0115° 1,,=0.140HEn = 14.5

REEYBESEERNMEEE T ZER  HEMsS ARMVE
hZBHBRUENRLCZRETTH -

H B9
BEBEATRPHAENEREEEZRE RS YM-9 -

4HAK YIEEMEE

d=x?! TN,D) = 178 T
1 GGP-5-CL 10.0

2 GGP-6-CL 5.0

3 PGP-3-2V 3.0

4 PGP-2-2V 3.0

5 PPTUI-3-2 15.0

6 PPTUI-3-4 18.0

7 PPTUI-4-4 21.0

8 PPGU-7-F 2.0

9 PPGU-V2-F 2.0

10 PGIGP-3-5 7.0

11 CPTP-3-2 4.0

12 CPGU-3-OT 2.0

13 CPGU-4-OT 2.0

14 DPGU-3-OT 2.0

15 CPGP-5-2 4.0

> 100.0
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BWECYBEERMEEETZEN HEMSARBEHESER
AR RX&TH -

EHI10
HBEEATRYETREREEE Z K& RESYM-10 -

4HRR ViEE

dv=x2| TN,I) = 1595 C
1 GGP-5-CL 200 (€ (20C, 1 kHz) =179

2 GGP-5-3 120 |Ae(20°C, 1 kHz) = 43

3 PPTUI-3-2 12.0

4 PPTUI-3-4 160 |v:1(207C) = 686 mPa - s
5 PPTUI-4-4 20.0

6 PGUQU-5-F 5.0

7 PGGP-3-5 5.0

8 PGGP-3-6 4.0

9 APGP-3-3 3.0

10 |APGP-3-4 3.0

) 100.0

WEEBEERYMEEETZER FEMS ANREHERER
ARREITH

11
HEEAETRTPHEREREEEZ BRERESYIM-11 -
4Rk YIEEEE
=5z TN,I) = 169 T
1 GGP-5-3 10.0
2 PPTUI-3-F 8.0
3 PPTUI-4-F 8.0
4 PPTUI-3-2 12.0
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5 PPTUI-3-4 16.0
6 PPTUI-4-4 20.0
7 PPTUI-3-A4 5.0

8 PGUQU-5-F 7.0

9 PGGP-3-5 4.0
10 PGGP-3-6 4.0
11 APGP-3-3 3.0
12 APGP-3-4 3.0

) 100.0

EEREREYBEENMEKEETZER FREMSARBHEHSE R
AR RGETHE -

EREBF2ENZESWHOER I TRHREE LETHSE G8&
FIREZFHIEEMZFGRESYRETSEUNRESEE - KEMS @ &
RELEERNRZKERMA -

[ Feiid ]

S
St
FAR))
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€39
The present invention relates to liquid-crystalline media comprising

- one or more chiral compounds and

- one or more compounds selected from the group of compounds of
formulae |, Il and Iil,

DD
(DD "
- L VA Z Z L

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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(CO)O- ~ -O(CO)- ~ -(CH,)4- ~ -CH,-CH,- ~ -CF,-CF,- ~ -CF,-CH,-
+ -CH,-CF,- + -CH=CH- - -CF=CF- - -CF=CH- - -(CH,);0- - -
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