
MOS Symbol:y
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CMOS Process:
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Simple MOS Large-Signal Model:
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Output Characteristic of NMOS:

VGS=1V, MOS in cut-off region.
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Transconductance Characteristic of NMOS:

The gm is lower at VDS=2. g

The gm is lower at VDS=2. 
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Control of Operating Region:

Using VGS and ID or using VGS and VDS
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Gm:
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Gm:
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Channel Length Modulation:

The current equation for Saturation Region is a constant since it is independent q g p
of Vds. This is not true in reality. ID in saturation region is a weak function of drain 
voltage.

As VDS↑, the effective channel-length, L′ ,decrease.
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Channel Length Modulation:
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λ and L:

 Less channel length modulation effect for longer L Less channel-length modulation effect for longer L.
 If the L is doubled, the slope reduces by 4X.
 Using long L for higher ro.
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Triode Region:
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Triode Region: Ron
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Effect of Back Gate:

With VBS<0, more difficult to turn on the NMOS.BS

With VBS>0, easier to turn on the NMOS.
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Threshold Voltage, VTH:
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Small Signal Model:
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Small Signal Model:
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Complete MOS Small-signal Model:
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