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PROBLEM SET #2 

Issued: Thursday, Sept.18, 2008 

Due (at 5 p.m.): Thursday, Sept. 25, 2008, during class 

 

1. The cross-section below is to be etched via reactive ion etching (RIE). For this problem, as-
sume that the RIE etch is 100% anisotropic and that it etches polysilicon at the rate of 1 
μm/min and has a silicon-to-oxide selectivity of 5:1. Draw cross-sections of the structure after 
etching for (a) 2 min.; (b) 5 min.; and (c) 6 min. 

 
 

 

2. You have a p-type wafer, and you want to make a p-n junction at a depth of 500  by 
diffusing phosphorus from the front side. 

(To motivate this problem, assume that you’re making a single-crystal silicon membrane.  At 
the end of your process, you will etch away the wafer from the back using a wet etchant that 
will stop on the p-n junction.  This type of process will be covered at the end of the semester.  
For now, all you need to know is that the membrane thickness will equal the junction depth.) 

(a) The wafer is initially doped with gallium to a concentration 10  cm .  If you use 
POCl3 to dope the wafer at temperature 1000 : 

i) How long ( ) would you need to keep the wafer in the diffusion furnace to achieve this 
junction depth? 

ii) What is the sheet resistance? 

(b) Suppose that the above is not the only high-temperature step in your process and that you 
will also do the following afterwards: 
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Two LTO depositions (before and after the poly deposition), at temperature 

400 , over a total time period of 80 min; 

A polysilicon deposition, at temperature 615 , over a time period 
120 ; 

A rapid thermal anneal, at temperature 1050 , over a time period 
1  

i) Rank the four thermal steps from greatest effect on the phosphorus diffusion to least 
effect. 

ii) What is the new junction depth after these additional steps? 


