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N-Channel MOSFET 



Field-Effect Transistor Operation 
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N-Channel MOSFET 



Physical Sketch 



MOSFET Physical Structure 
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Cross-Section  Layout  
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MOSFET I-V characteristics 



MOSFET I-V characteristics 
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MOSFETs: Three Regions of Gate Voltage 
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MOSFET DC Characteristics: Mobility-Limited Case 
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MOSFET DC Characteristics: Velocity-Limited Case 
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DC Characteristics---Far Above Threshold 
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Paramers and Typical #s 
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 Knee Voltage: Mobility-Limited Case 

V
GD
=V

th

regionscurrent -constant and Ohmic the

 betweenboundary   thedefines  voltageknee The
ID

VDS

increasing
VGS

O
h

m
ic

 constant-current 

thgsdsdg VVVV 

 whenoccurs curve in knee the

  regime, limited-mobility  theIn

I
D
R
D

V
GD
=V

th

I
D
R
S

s.resistance drain & source parasitic   theacross  drops

 by voltage increasedfurther  is Voltage   KneeThe



 Knee Voltage: Velocity-Limited Case 
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Which Model to use When ? 
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Linear vs. Square-Law Characteristics: 90 nm 
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90 nm MOSFET DC Characteristics 
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180 nm MOSFET DC Characteristics 



P-Channel MOSFET 



P-Channel MOSFET 



P-Channel MOSFET 




