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Advanced Compact MOSFET model: 

to be used in the analysis
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Classical definition of threshold voltage

surface concentration of electrons = 
bulk concentration of holes
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Threshold definition by extrapolation of 
strong inversion characteristic
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Threshold definition by maximum of 

or minimum of

model
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TC method

SDL method

VDS << φt
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Threshold definition by the constant 
current method
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1qIS =′ISQ = sheet specific current

drift component of ID = diffusion component of ID



Threshold definition by gm/ID method
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0.18 μm CMOS technology (TSMC)
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Experimental results



Equal drift and 
diffusion 

components of ID

Constant 
current

Peak on the 
second derivative 

curve

Not well 
defined

Dependent on 
operating point 

No clear physical 
meaning

Extrapolated 
drain current

50% drop (relative 
to the peak) in the 

gm/ID curve

2φF + VC

Surface 
concentration of 
electrons = bulk 
concentration of 

holes

φS = 2φF + VC

at 
thresholdφS at thresholdPhysical MeaningThreshold 
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