
Lecture 2 - 13PYKC 11-Jan-02 E4.20 Digital IC Design

MOS transistor (3)

◆ As a voltage is applied between the source and drain, the inversion
layer becomes thinner at the drain terminal due to interaction between
VG and VD.

◆ If VDS < VGS - VT, then the drain current Id is a function of both VGS and
VDS.  Furthermore, for a given VDS, ID increases linearly with (VGS - VT).
The transistor is said to be operating in its linear or resistive region.

◆ If VDS > VGS - VT, then VGS < VT and no inversion layer can exist at the
drain terminal.  The channel is said to be 'pinched-off'.  The transistor
is operating in the saturation region, where the drain current is
dependent on VGS and is almost independent of  VDS.
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I-V Relation
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A model for manual analysis
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Dynamic Behavior of MOS Transistor
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