
 

 

ELG6380 Theory of 

Semiconductor Devices 
 

Assignment 1 
 

Due: 2 February 2017 

 

From Pierret, 2nd ed., Advanced Semiconductor Fundamentals 

 

1.5 Referring to the unit cell of the SI lattice reproduced in Fig. P1.5, and noting that the 

origin of coordinates is located at the lower back corner of the unit cell: 

(a) What are the Miller indices of the plane passing through the points ABC? 

(b) What are the Miller indices of the plane passing through the points BCD? 

(c) What are the Miller indices of the direction vector running from the origin of 

coordinates to the point D? 

(d) What are the Miller indices of the direction vector running from the origin of 

coordinates to the point E? 

 

 
 

 

 

 

 

 

 

 

…see next page 
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1.9 A SI wafer will tend to cleave (break apart) along {111} planes if sufficient stress is 

applied to the surface of the wafer. If the top surface of the wafer is a (100) plane as 

pictured in Fig. P1.9: 

 
 

(a) What are the possible angles between the normal to the top surface and the 

cleavage planes? 

(b) If pressure is applied to a point on the surface of the wafer and {111} plane 

cleavage occurs through the pressure point, into how many pieces at maximum 

will the wafer break? (A million pieces is not the correct answer.) 

(c) Assuming cleavage occurs along a {111} plane, how will the broken edge of the 

wafer be oriented relative to the primary wafer flat? 

 

 

2.6 A particle of mass m and fixed total 

energy E, where 0 < E < U0, is 

placed in the one-dimensional 

potential well shown on the right: 

 

 

 

 

 

 

 

 

(a) Write down the simplified form of Schrödinger’s equation appropriate for the 

various spatial regions. 

(b) Indicate the general solutions to your part (a) equations. 

(c) List the boundary conditions appropriate for the given problem. 

(d) Establish the simultaneous equations that result by applying the part (c) boundary 

conditions. 

(e) Obtain the equation that must be solved to determine the allowed particle 

energies. 
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