JUST
Dep. Of Eleetrical Engine ering

Electronics (1) EE 220 First Exam 3/30/04

Answer all of the following questio

Q1: (5 points)
Given a uniformly doped semicond
n =4.88x 10" XTJIZe_E’“k”,

a) Calculate the electron and hole concentra

T=450 °K, Eg=1.02eV, 1,=400 cm”
b) If an electric field of (1
electrons and holes.

Q2: (10 points)

For a PN silicon diode has N4=3x%10"7 cm™ and Np=1x10

parameters for Silicon: n=10'" e
KT/q=26mV, KT=26meV
Calculate

1) The buillzin voltage (Vi)

2) Majority and minority carrier concentr

Time:1hr
ns

uctor having donor doping of 10cm™ and if

tions and the resistivity of the sample it
Vs, by =150 em¥/V.s, and k£ =8.62x107° eV/K

ations in each side of the junction

3) Depletion region width (W) and (x)

4) Maximum electric field (€o)
5) Find the depletion region W

6) Explain why the diode reverse

current?

Q3: (10 points)
Given the following
energy band diagram
for Silicon where
nr——lom cm™ and
E.=1.15¢V

l) Find n and Pat
9). What is l

idth (W) for reverse bias of ~1V.
bias current is much less than the forward bias

0 x; L2 x e

8 om”. Assume the following
3 60=8.8% 0" *F/em, eg=Ks=11.8, q=1.6x10"",

0* V/cm) is applied on the sample, calculate the velocity of the




