University of Technology
Department of Laser & Opto-electronic Engineering
Final Examination 2011-2012
Subject: Semiconductor Devices Class: 4* year

Division: Opto-electronic Eng. Time: 3 hours
Examiner: Asis.Prof-Dr.Mohammed A.Mahdi Date: 5/6 /2012
Answer five questions only

Q1/ The hole density in an n-type silicon wafer (Ng=10"") decreases linearly
from 10" em™ to 10™ em™ between x=0 and x=1um. At room temperature,

calculate the hole diffusion current density. (20 mark)
Q2/ A- Prove that J=cE is ohm's law. (10 mark)
B- Explain the (I-V) characteristics of the diode and draw it.
(10 mark)
I Q3/ Draw the output voltage waveform:
Ideal diode Ge
g V out
Vin=10sin(315t) 10k
(20 mark)
Q4/ Prove that:
Ef—E
f Ly
= yen(- 55
v €Xp kT
I Where: P: hole concentration.
J Ny: density of energy level in valance band.
E: Fermi- level energy.
Ey: energy level in valence band.
k: Boltzmann constant.
T: templcaturc. (20 mark)
" Q5/ A bar of n-type (10 x 1 mm?) with electron density of 7x10" m>. A
magnetic field of 0.2 Tesla is exerted on the bar. 1mv applied across the
long ends of the bar. Calculate the current through the bar, the hall
coefficient and hall voltage. Knowing that p,,=0.38 m’/v.s.
‘ (20 mark)
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Q6/ The atomic weight of Ge is 72.6 gm/mol and density is 5.32 gm/cm’,
Find:
I- The resistivity of intrinsic Ge at 300K.
2- If a donor type of impurity is added with doping level of 10° find the
new resistivity of the sample. Knowing that the intrinsic
concentration= 2.5x10" em”, Mobility of hole= 1800 cm?/v.s, and

the mobility of electron= 3800 em’/v.s. (20 mark)
Good luck
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Poskive Volf cycle
Diodels forward
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