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Dielectric constant of Si=11.7 ; S10, =3.9.

1. An n-channel MOSFET with W= 6 um, L = 1.5 um, and f,x = 80 A. When the transistor is biased in the
saturation region, the drain current is /p = 0.132 mA at Vgs= 1.0 V and I[p = 0.295 mA at Vgs=1.25V.
Determine the electron mobility and the threshold voltage. (20%)

2. An n-channel MOSFET with a substrate doping concentration of Ns= 2 X 10%® cm?, a threshold voltage
of V7= 0.4 V, and a channel length of Z = 1 um. The device is biased at Vgs =1V and Vps=2.5 V.
Determine the ratio of actual drain current compared to the ideal value. (20%)

3. A Si p-n junction at T = 300 K with diffusion coefficients D, = 25 cm?s, D, = 10 cm*s, doping
concentrations Ny = Np = 10'® em?, and excess minority carrier lifetimes 7 = o = 70 =5 X 1077 s.
Assume the diode is reverse biased at 'z =5 V. Determine the relative magnitudes of the ideal reverse-
saturation current density and the generation current density. (20%)

4. The metallurgical base width if a Si npn bipolar transistor is 0.80 pm. The base and collector doping
concentrations are Nz =5 X 10® cm™ and Nc = 2 x 10%° cm™. Determine the punch-through voltage.
(20%)

5. A Si PIN diode with an intrinsic region width of =20 pm. Assume that the photon flux is 107 cm™-
sl and the absorption coefficient is o= 10° cm™. Calculate the photocurrent density. (20%)
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