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MOS transistor revisited (I) 

From: Introduction to VLSI Mead and Conway
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MOS structure 
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MOS transistor revisited (II) 

From: Introduction to VLSI Mead and Conway
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MOS Transistor 
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SYMMETRIC MOS MODEL 

WEAK INVERSION REGION
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Weak (vs) Strong Inversion 

Device operation characterized by the
form of the current as a function of the bias 
voltage between the gate and the source 
terminals (Vgs)

Weak Inversion (also known as Subthreshold)

Strong Inversion
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Conduction (vs) Saturation 

Device operation characterized by the
form of the current as a function of the bias 
voltage between the DRAIN and the source 
terminals (Vds)

Conduction (also known as Ohmic)

Saturation
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MOS Model (above threshold): 

simple and non-symmetric! 

If VGS < 0

IDS = 0

If VDS >VGS VTO

IDS =
W

L

UO

2
0 r

TOX
VGS VT( )

2

If VDS <VGS VTO

IDS =
W

L
UO 0 r

TOX
VGS VT( )VDS

VDS
2

2

VT = VTO +GAMMA PHI VBS PHI( )



520.216 Introductio to VLSI  A.G. Andreou 10 

MOS Model (sub-threshold) 

NMOS 

PMOS 
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MOS MISMATCH 
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FLOATING GATE MOS (FGMOS) 
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MOS CAPACITANCE MODEL 

MOS FGMOS


