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10. Consider an NMOS FET with a polysilicon (poly) gate (instead of metal). The poly is heavily
doped poly-crystalline Si. For p-type poly, assume that in the poly, E¢ = E,, and for n-type poly,
assume that E¢ = E.. For the electrostatic calculations, you can treat the poly as a metal, i.e. there
is no voltage drop in the poly. The thickness of the SiO, is 10 nm and it is grown on a 10 Q cm
p-type Si wafer. At the Si/ SiO, interface there is a surface state charge of 10!' charges / cm®.

(a) Calculate the threshold voltage for an n-type poly gate.
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(b) Calculate the threshold voltage for a p-type poly gate.
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11. For an NMOS FET we write that the electron
charge per unit area under the gate is Q,(y) = Cox[Vgs s
- V(y) - V4. Using the same approach that we used to = -
derive the “square law” for Ip, derive an expression for L U
the potential V(y) and the electric field component 0
Ey(y) in saturation.
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8. For an npn BJT at T=300K with a base width of 0.05 pm and a minority electron mobility in
the base of 800 cm?/Vs, what is the maximum value for the transition frequency, f1?
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9. For an NMOS FET with p, in the channel equal to 800 cm?/Vs, a gate length of 0.18 pm, and
(Vgs - Vo) = 1V what is the maximum value for the transition frequency, fr, assuming the
“square law” relation for Ip.
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