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Dielectric constant: Si=11.9 ; SiO, =3.9. Bandgap: Si =1.12 eV ; GaAs=1.42 eV.
1. A silicon sample has a doping proﬁle with donors N, =N, exp( mx) If N, >>n,, find the

expression for the built-in electric field at equilibrium. (20%)

2. A Si p-n junction has same doping concentration 2x10' ¢m™ in each side. The peak electric filed in

the junction at breakdown i is 2x10° V/em. Calculate the reverse breakdown voltage of this junction at
300K. (20%)

3. Calculate the oxide capacitance, the flatband capacitance, and the high frequency capacitanée in
inversion of a silicon MOS capacitor with a substrate doping Ny = 2x10" cm?, a 25 nm thick silicon
dioxide and an aluminum gate (¢p = 4.1 V). (20%)

4. For heterojunctions in the GaAs-AlGaAs system, the direct bandgap difference is accommodated
approximately -2— in the conduction band and l in the valence band. The bandgap of AlGaAs is 1.85

€eVif Al composmon is 0.3. Draw the band d1agrams of two heterojunctions:

(a) N"-Aly3Gag 7As on n-GaAs (b) P*-Alg3Gag7As on n-GaAs (20%).

5. In a metal-Si Schottky bamer contact, the barrier height is 0.85 ¢V and the effective Richardson
constant is 110 A/K*cm? Calculate the ratio of the injected hole current to the electron current at

300K. D, =12 cm’s, 7, = 5><10 s, and Np = 2><10160m"3 (20%)
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