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ChE 396A/469D


FINAL EXAM

Closed book and notes.  HAND IN THIS EXAM WITH YOUR ANSWER SHEET.

1. (15)
a.  
(6)
   Distinguish the three main degrees of vacuum.  

b. 
 (6) 
  Roughly specify the pressure ranges associated with these degrees (preferably in Torr)

c.  
(3)   
What is the difference between molecular and viscous flow? 

2. (10)
a. 
(5) 
   Suppose we are evacuating a vacuum chamber through two tubes in parallel, one with an effective conductance of 3 l/s and the other with an effective conductance of 2 l/s.  What is the total effective conductance of this parallel arrangement? 

b. (5)    Now suppose we take the same two tubes but instead connect them in series.  What is the effective conductance now?  (Ignore nonidealities like end effects.)

3. (10)
a.  (4)   The Deal-Grove model for oxidation of Si predicts two distinct kinetic regimes for the variation of oxide thickness with time.  What is the functional form of the thickness with respect to time in these two regimes? 

b. (4)   For what limits of oxide thickness do these respective functional forms hold?

c.  (2)   What happens to the oxidation rate when water is added to the gaseous stream?

4. (6)      
Indicate (preferably in bulleted form) the advantages and disadvantages of        ellipsometry relative to reflectivity measurements for film thickness determinations. 

5. (18)
List three key process parameters that affect the plasma-enhanced growth of amorphous Si.  For each of the parameters you choose, list two effects this parameter has on the process or material characteristics. 

6. (26)

a. (12)   List the key generic chemical/transport steps that govern the interaction of reactive species in a plasma with a surface during etching. 

b. (4)    What species should be added to a CF4 plasma to make it selective for Si? For SiO2?

c. (4)    List two advantages of plasma etching over wet etching.

d. (2)    What is the purpose of a showerhead in a plasma reactor?

e. (4) 
   List two reasons for using an inductively coupled plasma over a capacitively coupled one. 

