ELEC321, LAB#2


LAB #2

THE Si AND GaAs CRYSTALLOGRAPHY

The Objectives:

1. To study the crystal structures of the Si and GaAs using the simulation package.

The Theory:
Among the semiconductor materials Si and GaAs are the most popular. These crystals particularly play an important role in the development of the solid state devices, which have changed the quality of our life. A good knowledge of their crystal structure leads to a better understanding the physical properties of these materials. In this lab experiment, as oppose to the first lab, you will be expected to use your knowledge of CaR Ine Crystallography simulation package to interrogate the crystal structures of the Si and GaAs. And in your lab report, for this lab experiment, you should provide an adequate answer to all the questions listed in the procedure section.

The Procedure:

1- Build the unit cell of Si using a = 5.43 Å, and then answer the following questions:

a) What is the minimum distance between any two adjacent atoms? Is it the same as the Si atom radius?

b) What is the maximum distance between any two adjacent atoms?

c) What is the maximum distance between any two atoms inside the unit cell?

d) What is the number of atoms inside the Si unit cell?

e) What is the density of the Si unit cell?

f) What is the number of atoms of the Si unit cell that the (100) plane cuts through?

g) What is the surface density of the (100) plane?

h) What is the number of atoms of the Si unit cell that the (111) plane cuts through?

i) What is the surface density of the (111) plane?

2- Build the Unit Cell of the GaAs using a = 5.65 Å, then answer the following questions:

a) What is the minimum distance between any two adjacent atoms? Is it same as the GaAs atom radius?

b) What is the maximum distance between any two adjacent atoms?

c) What is the maximum distance between any two atoms inside the unit cell?

d) What is the number of atoms inside the GaAs unit cell?

e) What is the surface density of the GaAs crystal?

f) What is the number of atoms of the GaAs unit cell that the (100) plane cuts through?

g) What is the surface density of the (100) plane?

h) What is the number of atoms of the GaAs unit cell that the (111) plane cuts through?

i) What is the surface density of the (111) plane? 
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