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Velocity at the VS (ballistic case) 
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source channel drain 
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Velocity at the VS 
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Non-degenerate (Maxwell-Boltzmann) statistics: 

General (2D, Fermi-Dirac) statistics: 

(nondegenerate) 
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Velocity at the VS (On-state) 

Lundstrom: Nanotransistors 2015 

source channel drain 

(nondegenerate) 
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Question: 
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How do the drain saturation function and the injection 
velocity change when the transmission is less than 
one? 
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Ballistic IV 
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Transmission model? 
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NO! 
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Transmission 
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absorbing contact 

electric field = 0 
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Transmission and transport 
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Diffusive transport 

Ballistic transport 

Diffusive to ballistic transport 
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Unit 4 objectives 
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1) Establish the relation between transmission 
and scattering (mean-free-path). 
 

2) Derive the IV characteristics of a MOSFET for 
which the transmission is anywhere between 
zero and one. 
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