
 1

ECSE-2210 Microelectronics Technology 
Fall 2005 

Class Activity 23  
 

1. The following figures show the band diagrams for an n-type Si and for a metal. An ideal 
Schottky barrier is formed by depositing this metal on to the n-type Si. The Si doping 
concentration is 2 × 1016 cm-3.  

 
 
 
 
 
 
 
 
 
 
 
 

(a)  Draw an equilibrium band diagram for this metal-semiconductor junction. What is the 
barrier height for electron flow from the semiconductor to the metal (S  M)? What is 
the barrier height for electron flow from the metal to semiconductor (M  S)? Mark both 
barriers in the figure you draw.  
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(b)  The above Schottky junction is biased as shown below. Now draw the band diagram for 
the junctions (see figure 14.3 in text). Mark the barrier height for electron flow from the 
semiconductor to metal (S  M) in the figure you draw. Also, mark the barrier height for 
electron flow from the metal to semiconductor (M  S) in the figure. Identify the 
forward biased and reverse biased junctions.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c)  Calculate the depletion layer width W for the reverse biased case in part (b).  
 

M  Si M  Si 
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