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Tastructors: Prof (hoe Wer Wong. b Ho Nang and Habw Huang
Closed book. but with 1-shoet (2sades of £ 37 x 11" papet) of nokes,

Please use caloulabor
Question 1. (30 points) Chapter | and 21 The Crastal Structure of Solids & |
Quantum Mechanns

Consider the onc-dimensional potential faaction shown on the
right. Assume the total energy £ of an choctron s koss than Vi,

LA, (10 points). Write the wave sohations for cach region

1B (14 points) Write the set of oguations that resalt from
apph ing the boundan coaditions.

1.C. (6 points). Explain whether the encrg) kvels of the electron
would be quantired.

Question 2. (23 points) Chapter 3: lntroduction to the Quantum
Consider a semiconductor with the energ) kevels shown on the right.
Let 7= 300 K.

2.A. (13 points). Calculate the probability that an energy state at &=
ocwpncd by an electron.

2.B. (12 points). Calculate the probability that an energy state at E=l
empty.

Question 3. (35 peints) Chapter 4: The Semiconductor in E¢
3.A. (15 points). Consider an n~doped extrinsic semiconductor,
function f-fE) and the density of states gf£) on the same p
intrinsic Fermi level. Es. Draw where the Fermi level Ex
same plots for a p-doped extrinsic semiconductor: where de
Er?

3.B. (20 points) In a silicon chip at 7= 300 K, it is R
cm’

3.B.l. (8 points) Is the material »-type or p-type?
3.B.2. (12 points) What are the majority and minority

G ®

Question 4. (10 points) Chapter 5: Carrvier T
Describe the difference between carrier drift
drift current density (Jay) in terms of mobility

Helpful constants:
Boltzmann's constant & = 1.38 x 10
Pimcksoocmmh=6.625x10‘“ .
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