
ECE4902     N-CHANNEL MOSFET OPERATING REGIONS 
 

GATE DRAIN REGION FIRST ORDER BEHAVIOR NOT EXACTLY: 

 VDS > VGS - VTH SATURATION DRAIN "LOOKS LIKE" CURRENT SOURCE;  
ID DEPENDS ONLY ON VGS - VTH  
 

 

CHANNEL LENGTH MODULATION 

ID DEPENDS SOMEWHAT ON VDS  

VGS > VTH VDS < VGS - VTH TRIODE D-S CHANNEL "LOOKS" RESISTIVE  
ID = VDS / Ron   Ron DEPENDS ON VGS - VTH   

 

 

NONLINEAR AS VDS INCREASES 

VGS < VTH   |VDS| < Vbkd CUTOFF SWITCH "OFF"  ID = 0 ID ≈  pA to nA SUBTHRESHOLD CURRENT 

BREAKDOWN IF |VDS| EXCEEDS Vbkd 
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ECE4902     P-CHANNEL MOSFET OPERATING REGIONS 
 

GATE DRAIN REGION FIRST ORDER BEHAVIOR NOT EXACTLY: 

 VDS < VGS - VTH SATURATION DRAIN "LOOKS LIKE" CURRENT SOURCE;  
ID DEPENDS ONLY ON VGS - VTH  
 

 

CHANNEL LENGTH MODULATION 

ID DEPENDS SOMEWHAT ON VDS  

VGS < VTH VDS > VGS - VTH TRIODE D-S CHANNEL "LOOKS" RESISTIVE  
ID = VDS / Ron   Ron DEPENDS ON VGS - VTH   

 

 

NONLINEAR AS VDS INCREASES 

VGS > VTH   |VDS| < Vbkd CUTOFF SWITCH "OFF"  ID = 0 ID ≈  pA to nA SUBTHRESHOLD CURRENT 

BREAKDOWN IF |VDS| EXCEEDS Vbkd 
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