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Velocity vs. Field Characteristic (electrons)
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Recap - derivation for MOSFET current

leQllLLl(q:Ql/ul(?j_V
Yh
dVv
‘Jz—Qzﬂz‘%—Qzﬂzd_yz
dVv
Js—Qgﬂs‘g—Qaﬂsd_yS
J, =Q, 1,8, =Quu 4(21_\/
Yl
= iy > Qav
nouly) i




Velocity Saturation
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Significance of the new expression
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« At very small channel lengths and high drain biases, the current
expression becomes independent of the channel length

 Inthe linear region in the I-V, characteristics, you have a resistance
ﬂ that doesn’t depend on the length of the channel




Calculating Vpsar & lpsat

Take log on both sides and then set the derivative to zero ....
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‘Linear Law’ Expression at the limit of L-> O
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‘Signature’ of Velocity Saturation
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lp and (Vg - V7): In practice .....
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