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Abstract 

High field effects have become significant as the transistor size, driven by fast technology 

progress, continues to scale. Among high field effects, impact ionization due to hot carriers is one of 

major issues in scaled devices. In this paper, we investigate such effect in ultra-scaled SOI MOSFETs. 

Effects of impact ionization in different doping levels, oxide thicknesses, and channel lengths are 

evaluated via 3D numerical simulations with different physical models. Furthermore, the dependence 

of impact ionization on temperature is comprehensively analyzed. When energy balance is taken into 

account, the temperature dependence becomes opposite to the case with conventional drift and 

diffusion transport. As implied by the physical insight, impact ionization would be inevitable and even 

more substantial for ultra-scaled devices operated at elevated temperature.  

 

 

 

 

Keywords: impact ionization, lattice scattering, Chynoweth model, Valdinoci model, energy balance 
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