ELE432 Quiz 2

Question 1:

Silicon has an atomic weight of 28,
How heavy is 1 cm? of silicon?

Answer:
1 cm? of silicon weighs 2.34 g

Physical Constants

Plank’s constant h=6.63x103* Js
Electron charge q=-1.60x10"1° As
Electron rest mass m.=9.11x103! kg
Proton rest mass mp:1.67x10'27 kg
Boltzmann'’s constant k=1.38x1023 J/°K
Permeability in vacuum H=4Tx107 VS/Am
Permittivity in vacuum £,=8.85x102 As/Vm
Electron volt 1eV=1.6x10%°J
SiBandgap energy Eg=l.12eV

Si Lattice constant a=0.543 nm
Sirelative permittivity £5=11.7

SiO, relative permittivity
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Question 2:

Which plane in a silicon crystal features the higher atomic density,
the (100) or the (110). List the difference as a percentage of the
lower density.

Answer:
The (110) plane exhibits a 41.4 % higher atomic density than the
(100) plane.

ELEA432 Spring 2008




ELE432 Quiz 2
Question 3:
Find the angle between the (001) and the (111) plane in a crystal.

Answer:
The angle is 54.7 degrees

ELEA432 Spring 2008

ELE432 Quiz 2

Question 4:

Does the electric resistance of a bar of intrinsic silicon increase or
decrease with rising temperature? (explain your answer).

Answer:
The electric resistance decreasing due to the exponential increase
of electron-hole pairs.
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Question 5:

Consider three samples of very pure crystalline Ge, Si and GaAs.
Which of the three materials features the highest number of
electrons in the conduction band (assume T=300 K) ?

Answer:

Ge features the highest number of electrons in the conduction band
(Ge possesses the lowest band gap energy and thus has the
highest number of thermally excited conduction band electrons)
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Question 6:

A hypothetical semiconductor has an intrinsic carrier concentration
of 2 x 10 m* at T=300 K. The effective conduction and valence
band density of states (at T=300 K) are N =N =2 x 10% m?,

What is the band gap energy E, (in eV) of this material?

Answer:
E, =1.07 eV

ELEA432 Spring 2008




