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Analytical Modeling for Circuit Simulation of Amorphous Silicon
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Abstract- We develop an analytical model of the static and the dynamic
characteristics of amorphous silicon thin film transistors (a-Si TFTs) in order to
incorporate into a widely used circuit simulator such as SPICE. The critical
parameters considered in our analytical model of a-Si TFT are the power factor (XN)
of saturation source-drain current and the effective channel length (L) at saturation

region. The power factor, XN must not always obey so-called

"square law” of

crystalline silicon (c-Si) MOSFET, while may be of 2 - 3 order due to the existence
of localized gap states. Also, the consideration of the effective channel length, L’
enables us to obtain more physically meaningful capacitance characteristics. Compared
with the conventional ¢c-Si MOSFET model, our a-Si TFT model has been in much
better agreement with measured static and dynamic results. It may be also suggested
that our a-Si TFT model is more suitable for circuit simulators.
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