MOSFET Exercise
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Simulate a MOSFET device structure, schematically showineifigure below. In your calculations use
the appropriate model for low field mobility description ilicein inversion layers, Shockley-Read-Hall
generation-recombination process (not that relevant for MEISéperation), velocity saturation effect
and impact ionization model due to Selberherr. The okid&riess of the device being simulated equals
1.0 nm. For the substrate doping assume d®°. The junction depth is 0.24 nm and the total device
depth, measured from the Si-Si@terface, is 0.Jum. Assume body doping of fxm?®. Vary the gate
voltage from 0.8 Vto 1.6 V, in 0.2 V increments. For eack galtage value, do a drain voltage sweep
from 0 V to 1.6 V. Perform the following set of simulatioms:

¢ Punchthrough: Exclude the impact ionization process from the theoreticalein Calculate
the output characteristics of the device for channel lerigihsm and 20 nm. Comment on
the results obtained.

¢ SeriesResistance: Exclude the impact ionization process and use the two diffeedues for
the source and drain doping densities (8%&0d 16° cmi®). This will demonstrate the role
of the series resistance effects on the device output ¢thastics. Also, discuss the role of
the DIBL effect in the device output characteristics.

¢ Impact lonization: Investigate the role of the impact ionization process on thecealevi
performance, by including the Selberherr's model for immagtation. In these simulation
runs assume that the doping of the source and drain regioats ég° cni®. Include both
electrons and holes in the simulation model.
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