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Abstract

We studied threshold voltages and [-V characteristics, considering short channel effect of the fully
depleted thin film n-channel SOI MOSFET. We presented a charge sharing model when the back
surface of short channel shows accumulation. depletion and inversion state. respectively. A degree
of charge sharing can be compared according to each of back-surface conditions.

Mobility is not assumed as constant, and besides bulk mobility. both the mobility defined by acoustic
phonon scattering and the mobility by surface roughness scattering are taken into consideration. I-V
characteristics is then implemented by the mobility including vertical and parallel electric field.

The validity of the model is proved with the 2-dimensional device simulation(MEDICD) and
experimental results.

The threshold voltage and charge sharing region controlled by source or drain reduced with
increasing back gate voltage.

The mobility is dependent upon scattering effect and electric field. so it has a strong
influence on I-V characteristics.
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Fig. 1. Four terminal n-channel SOI MOS-
FET structure.
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Fig. 2. The charge-sharing model and three
electric field at back surface accu-
mulation.
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