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Since 1960, there have been extensive R&Ds and publications to understand the 

alignment mechanisms of nematic LCDs from heuristic approaches to the evolutions of 

advanced equations to explain the corresponding experimental results. I will focus this 

talk on the latter approaches limited to robust alignment methods used in LCD production 

including oblique-evaporated SiOx, buffed and photo-exposed polyimide or other organic 

films. By neglecting the ions from the alignment layers, we have developed unified ion-

generation and transport equations within LC mixtures of nematic LCDs when the ion 

concentrations are sufficiently low as found inside the current TFT-LCD products. The 

comparison between experimental results and theoretical calculations will also be 

discussed in this talk. 
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