
 

 

 

 

In contrast to conventional solid-state electronic materials, we have paid attention to soft matter with optoelectronic 

functions constructing a new research filed of Soft Matter Electronics.
[1,2]

 In nanostructures of liquid crystals and 

polymers, physical and chemical processes couple mutually to create new functional materials. For examples, liquid 

crystal molecules consisting of -conjugated units and ionic moieties form nanosegregated structures in which electrons 

and ions can be transported separately, resulting in the interaction of the ionic conduction with the electronic carrier 

transport, resulting in the interstitial doping, anisotropic electronic conduction, and electrochromism.
[3]

 

We synthesized -conjugated liquid crystal compound 1 exhibiting ferroelectricity and photoconductivity (Figure 

1(a)). In the ferroelectric phase, we first observed a bulk photovoltaic effect of which the driving force is the internal 

electric field. The polarity of this effect can be inverted by the change of that of the poling treatment.
[4,5]

 The polarized 

state can be immobilized in the ordered phase to enhance the photovoltaic effect.
[6]

 In the ferroelectric phase of 

compound 2, the open circuit voltage exceeds 0.8 V in spite of the symmetrical device structure (Figure 1(b)).  

Electroluminescence is also observed in the ferroelectric phase of compound 2, due to the reduced carrier injection 

barriers by the internal electric field. The efficient light emission is possible in thick samples and chemically unstable 

cathodes are not required. From a uniaxially aligned sample, linearly polarized light is obtained and the polarized plane 

can be rotated in 90 degrees by the inversion of the DC bias polarity in the polling treatment (Figure 1(c)).
[7]

   

  

Figure 1 (a) J-V characteristics of the bulk photovoltaic effect in compounds 1 and 2 (b) Linearly polarized 

electroluminescence using compound 2 and rotation of the polarized plane.  
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