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Dual frequency (DF) addressing technique is a very effective tool for shortening and symmetrisation of the 

response times ( on, off), since they are both voltage dependent. For this purpose liquid crystal materials 

(LCMs) are needed, wherein dielectric anisotropy = -  changes its sign from a positive to a negative 

value, while the frequency of an electric field increases. Already known materials were designed using 

multiring cyanoesters
[1]

 as a component responsible for >0 at low frequency range, what exclude them to 

be controlled by an active matrix, because of a low holding ratio. Recently we have found that 

bicyclohexylbiphenyl derivatives of the formula 1
[2]

 exhibit flip-flop rotation around short axis at low 

frequency (fr in the range 2-10 kHz at 20
°
C). They have simultaneously low melting temperatures, 

enthalpies and high chemical stability as well as high resistivity, therefore they can be useful for DF 

mixtures formulation. 
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                                             wherein X1 and X2=F or H and Y=F, OCF3, NCS 

Convenient dielectrically negative low or medium birefringent liquid crystals such as compound 2 or 3 

have been found.  
F

OR

F F

OR

FF F

H2n+1Cn (2) and H2n+1Cn (3)

 

 

 

 

DF frequency mixture with n=0.1-0.3 and 

fco=3-10 kHz at 20
°
C have been created. They 

have similar response times on off and the total 

on+ off < 1ms for applied voltage below 20 V. 

Examples of prepared LCMs for DF addressing 

will be presented in details.  
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