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The purpose of this research was to investigate the following three subjects: 

) Elucidation of the anchoring behavior between high-density polymer brushes and nematic liquid 

crystals (NLCs); 

) Achievement of a zero-azimuth anchoring state using high-density polymer brushes; and 

) Creation of a new liquid crystal display (LCD) mode driven by in-plane switching (IPS) that utilizes the 

zero-azimuth anchoring state.  

The following conclusions were reached as the results of this research:  

1) The anchoring state at the interface between the high-density polymer brushes and NLCs changes to the 

following three states on changes in temperature: a strong anchoring state equivalent to rubbed 

polyimide, a viscoelastic state, and a near-zero-azimuth anchoring state, in which anchoring in the 

direction of the azimuthal angle was mostly lost. Moreover, the temperature of the transition between 

each state changes with the kind of polymer brush and LC. The anchoring strength of the LC on the 

polymer brush surface depends on the glass transition temperature of the polymer  brush, but can be 

decreased when the polymer is highly compatible with the NLC.  

2) High-density poly(hexyl methacrylate) provides stable near-zero-azimuth anchoring for NLCs at ambient 

temperature. 

3) A new LCD mode by IPS which utilized the zero-azimuth anchoring state was succeeded in developing. 

An LC cell with NLCs injected between a substrate with a near-zero-azimuth anchoring interface and a 

substrate with a strong anchoring interface has a driving voltage reduced by almost half, 1.8 times greater 

maximum transmittance, and 2.3 times higher contrast ratio than a conventional IPS LCD. Such a drastic 

improvement in transmittance is achieved because NLCs above the comb-shaped electrodes rotate toward 

the electric field direction on the application of a voltage and the transmission of light above the 

electrodes. This new mode IPS is termed as “one-side zero-azimuth anchoring in-plane switching 

(OZ-IPS) mode”. 


