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PROBLEM SET #2 

Issued: Tuesday, Sept. 18, 2007 

Due (at 5 p.m.): Tuesday, Sept. 25, 2007 

1. You would like to coat the sidewalls of a 20-μm ra-
dius polysilicon disk with a silicon dioxide film. For 
better or worse, you choose to do this via wet thermal 
oxidation at 1000oC. 

(a) Derive an expression for the oxide growth rate 
dxo/dt on the sidewalls of the disk in terms of the 
geometrical variables a and b shown in the figure 
and the oxidation rate constants A and B presented 
in lecture. Ignore stress issues. 

(b) How thick would the sidewall oxide be if grown 
for 1 hour at 1000oC via wet thermal oxidation? 
For simplicity, go ahead and assume that the sidewalls are all (100) silicon in this problem 
and use the rate constant values from the table given in lecture. (In reality, the sidewalls 
will not all be (100) if the structure is made of single crystal silicon.) 

 

2. A 2 μm-thick film (to eventually become a cantilever beam after patterning) is sandwiched 
between two 2μm-thick phosphosilicate glass (PSG) films, each deposited via LPCVD so that 
they contain 10 wt. % of phosphorous. The cross-section of this device is shown below. The 
wafer is then annealed at 1050oC for 1 hr in an N2 ambient. Since phosphorous tends to want to 
be in silicon rather than silicon dioxide, and its  diffusion constant in silicon dioxide is much 
smaller than in silicon (or polysilicon), you can assume that the doping process effectively 
consists of (i) a quick predeposition step, lasting 20 seconds; and (ii) a limited source diffusion 
for the rest of the annealing time. What is the sheet resistance of the film after the anneal step if 
(a) it is made of single-crystal silicon; and (b) it is made of large-grained polycrystalline silicon, 
for which diffusion constants are 10× higher than that in single-crystal silicon? 
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