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The problem of improving the response times in LC displays based on nematic liquid crystals is 

still not resolved. This problem is particularly acute in the VA LCD’s with vertical oriented 

molecules. This is due to the fact that not so many classes of compounds are characterized by a 

negative dielectric anisotropy. As a result of the optimization of compounds for liquid mixtures 

with negative dielectric anisotropy the switching times have been reduce down to 7 ms. 

Therefore, we have tried to solve this problem by changing the structure of the cell and the 

conditions of molecular orientation on the substrate surface. For this we decided to use a 

combination of different ideas and effects. The idea of the vertical orientation of the molecules on 

anodic porous alumina was taken as a basis [1]. Like other researchers our first results were 

interesting in terms of improved orientation, but time of reorientation of molecules have been 2-3 

times worse [2].  

This was expected, since the pores in this case inhibit process of reorientation of the liquid crystal 

molecules. We hypothesized that this problem can be solved using special type of the diamond 

nanoparticles with tails. We start to investigate well-known LC materials with such nanoparticles 

on the substrate with tilted pores. At first we fabricated substrates with ITO and special transparent 

layers with tilted pores (which can have different diameters and depths). These substrates together 

with nanoparticles play a role of alignment materials. Because in this case, the nanoparticles are 

not in the volume of the liquid crystal, they are positioned in the porous and their tails will play a 

role of alignment materials. Due to a combination of all these materials it is possible to improve 

the response times of a few times and the viewing angle can reach 180°. Our first results 

confirmed that this idea can be used for the fabrication of fast-switching VA LCD with wide 

viewing angle. 
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