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In the liquid crystal displays (LCDs), various LC alignment methods have been investigated 
such as rubbing method of polyimide (PI) [1], evaporation of silicon oxide (SiOx) [2], ultraviolet (UV) 
exposure of photopolymers [3]. Among them, mechanical rubbing of the PI layer is the most 
promising method because of its simplicity and thermal stability. Especially, the surface morphology 
of the rubbed PI layer is one of the most important parameters governing the electro-optical 
performances such as response time, view angle, and contrast ratio. Recently, introducing reactive 
mesogen (RM) to the PI layer, the azimuthal anchoring energy was significantly enhanced and thus the 
response time was improved [4]. 

In this paper, we reported the effect of the polymerized RM distribution on the anchoring energy 
and the resultant response time in a fringe-field switching (FFS) mode [5]. Topological characteristics 
of the polymerized RMs on the rubbed PI layer were observed by an atomic force microscopic (AFM). 
The surface morphology of the rubbed alignment layer mixed with the RM was strongly correlated to 
the anchoring energy and the response time. In the alignment layer with a randomly aggregated RM 
surface, no remarkable enhancement of the anchoring energy was observed. In the alignment layer 
with a uniformly aggregated RM surface, however, the azimuthal anchoring energy was 1.2 times 
stronger than that in the randomly aggregated RM surface. This means that the polymerized RM 
distribution affects the interaction between the LC and PI molecules. In the FFS cells, the response 
times were observed in both RM-mixed alignment layers. As a result, both falling and rising times of 
FFS cell with the uniformly aggregated RM surface were faster than that with the randomly 
aggregated RM surface. 
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