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Transmission model 
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Traditional (diffusive) model 
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Connection: Linear region 

above threshold 
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Traditional: 

Transmission: 
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Apparent mobility 
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“Mathiessen’s Rule” 
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Example 

Lundstrom: Nanotransistors 2015 

Estimate the apparent mobility for a 22 nm N-MOSFET. 

This device operates 
in the quasi-ballistic 
regime. 

(Assumes confinement in 
the <100> direction.) 6 



Connection:  Saturation region 
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How do we interpret this result? 

above threshold 
Traditional: 

Transmission: 
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Saturation current in a nanoscale MOSFET 
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“bottleneck” 
“collector” 

“base”  
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Injection velocity 
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VS model for the MOSFET 
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a more physical VS model for a MOSFET 

1)  

2)  
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Summary 
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“apparent mobility” 

“injection velocity” 
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Next lecture 
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Using the VS model to characterize the electrical 
performance of nanotransistors. 
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