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Dielectric constant: Si=11.7 ; Si02=3.9

1. Consider a silicon p-n junction at T = 300K with doping concentrations of Ny = 5 x 10*® ¢m™ and
Np = 5 x 10%® cm™. Calculate the depletion layer width in each side and the peak electric field at the

junction. (20%)

2. An n-channel silicon MOSFET with a doping of N; = 5 X 10 cm™. Oxide thickness is 18 nm. Initial
flat-band voltage is —1.25 V. Determine the ion implantation dose such that a threshold voltage of V. =

+0.4 V is obtained. (20%)

3. The values of effective density of states in conduction and valance bands are No = 2.8 x 10 cm™ and
Ny = 1.04 x 10*° cm™ at 300K. Both N¢ and Ny vary as T3/%. Assume the bandgap energy of silicon
is 1.12 eV and does not vary over this temperature range. Calculate the intrinsic carrier concentration in
silicon at T =250K and at T = 400K. (20%)

4. A silicon p-n junction with doping concentrations of N, = 10 cm™ and Np = 10> cm™ at T = 300K.
The applied reverse bias V = —5 V. Calculate the junction capacitance if the cross-sectional area of the
device is 10 em?. (20%)

5. An n-channel MOSFET with source and drain doping concentrations of Ny = 10%? cm™ and a channel
region doping of Ny = 10 cm™. Assume the channel length = 1.2 um. Source and body are at ground
potential. Calculate the theoretical punch-through voltage. (20%)
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