1) Consider a Haynes-Shockley experiment on a p-type silicon bar. If a pules of electrons I
injected at sx=0, t=0, and of the maximum of the electron pluse reaches a probe at x=
100pm at t=10 ns, determine electron mobility and diffusion coefficient using whatever
method you like. Assume that a voltage of 10 V is maintained between the two ends of
the 1 cm long bar.
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2) Sketch the band diagram for an abrupt junction at thermal equilibrium for the following

N-p junction: (N) Alg35GaggsAs doped so that Ec-Er = 0.2 eV; (p) GaAs doped so that
Er-Ev=0.1 eV. Indicated clearly (qualitative):

a. Which side has the larger depletion region
b. Which side has the larger potential drop
Indicate quantitatively:
¢. Label quantitatively the difference between EC on both sides

d. Label quantitatively the different between EV on both sides
Other features only need to be drawn qualitatively.

Gas €EG = |-YreV

Alo,_ﬁ(fa,_ul\; E‘(, = Yz + o0.35* [WF} eV

].7—'7‘7\ io.'sc X ol.i‘( |
LI I
e Eal Lol 2 477

Se= 1. zf‘f A |86 ey DEG=e4 4 ev

.96 Y

AEV: 0.5 x©.33 < O‘IGr-fo'og%
| 1 R

>3 gl ~ 0. qey

DS O;L—.;_’F

NE, rde, =DEs =5 AEc = 0.25ev

. v . v b
Peoleion vegion  lavgor i | j‘h davel
egiom =M Gabrs ey

Page 4 of 6



[3=eV

J, 0. lc,\/

1AEV>O.ITB}’

———




3) For the hypothetical density of electrons in the p region of an npn transistor biased in
active mode, find the value of p.
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4) What is the definition of the cutoff frequency?
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