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Abstract
An analytical model to calculate the nano-crystalline silicon (nc-Si) ultra-thin film transistors
(UTFT) surface potential is proposed. This pattern is based on an ultra- thin channel with a
columnar morphology. Our approach is based on the charge trapping at the grain boundary,
the well- defined charge distribution into the inversion layer and the consideration of quantum
size effects on dielectric constant and band gap. Results denote that, the surface potential is
associated to the silicon crystallites size and geometry. The comparison of our results with
existing research model shows a good agreement between the surface potential shapes and an
interesting difference in the surface potential variation, caused essentially by the morphology
considered. The research in this area is more condensed on the current-voltage relationships,
so several authors have made a considerable study concerning the surface potential for polySi TFTs. However, few researches have focused on the study of the nc-Si TFTs electrical
characteristics. L.F. Mao has studied the impact of quantum size effects on the dielectric
constant and the band gap on the surface potential of nc-Si TFTs, without considering the
channel morphology. Experimental researches have been accomplished on ultra-thin silicon
films in order to determine the crystallites shape. It has been clearly determined that the
crystallites morphology is columnar, i.e. the columns were formed parallel to the growth
direction. The purpose of this work is to propose a new approach in order to define the surface
potential analytical calculation by considering a columnar crystallites structure, defined by
an accurate crystallites size and geometry.
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